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Tos Robert Taylor
Product Manager #25
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David Giamporcaro
Special Review Branch
Registration Division (TS-769C)

The Toxicology Branch Peer Review Camittee met on April 15, 1987 to reconsider
the classification of Alachlor as a Bj oncogen in light of the conclusions of

the Science Advisory Panel (SAP) (November 19, 1976) and the registrant's
rebuttal to the Agency's Positicn Document 2/3.

A. Individuals in Attendance:

1. DPeer Review Cammittee: (Signatures indicate concurrence with peer

review unless otherwise stated).
Theodore M. Farber

Reto Engler -

Louis Kasza

Judith.: W. Hauswirth
william Marcus
Gary Burin

Robert Beliles

Dcnald Barnes

. , . Iy e
2. DPeer Review Members in Absentia: (Coammittee members who were not

able to attend the discussion; signatures indicate concurrence with the
overall conclusions of the Cammittee.)



B. Material Reviewed:

-2 -
John A. Quest .
Esther Rinde
Anne Barton 7
William Burnam _ﬂ- oA :}""‘":"
Diane Beal : _ !," s Ir /‘/'4

The following material was made available to the Committee for review:

1.

2.
3.

4'

Toxicology Branch Peer Review teport on Alachlor (meeting of 3/25/86
and report dat:ed:;,S/ZO/SG, copy appended):

Report of Panel Recammendations (SAP report dated 11/25/87);
Partial transcript of SAP meeting (11/19/86): and
Camments in Reply to EPA's Federal Register Notice of October 8,

1986. The Alachlor Special Review Technical Support Document dated
September 1986 (submission by the registrant).

C. Background Infomation:

On March 25, 1987 the Toxicology Branch Peer Review Cammittee met to
discuss and evaluate the weight-of-the-evidence on alachlor, with particular
reference to its classification by the Agency as a By oncogen in the Special
Review Position Document 1 (December 1984). After considering the criteria
in the EPA Guidelines for classifying a carcinogen, the Cammittee concurred
with the original classification concluding that:

Alachlor met all but one of the criteria specified for

the B-2 classification, any of which alcne can be sufficient
for such a classification. That is, alachlor produced

an increased incidence in malignant, or cambined malignant
and benign, nasal turbinate tumors (ana other tumor types)
in Long-Evans rats in three different experiments at more
than one dose level via dietary administration. Alachlor
aiso produced a statistically significant increase in lung
tumors in female CD-1 mice at 2 dose levels. In another
experiment with Long-Evans rats, nasal turbinate tumors
occurred after only 5-6 months of exposure. The tumor
incidence was as high as 50% and cumor site was unusual;
i.e., not an increase of a normal high background tumor
type. Additionally, a metabolite of alachlor was mutagenic
in the Ames Test at 6 dose levels.

Eie -

The SAP upheld the Bj classification but felt that the mouse study was not
oositive for oncogenicity. They concluded that alachlor was a By oncogen
since it produced "an unusual type of necplasm [nasal turbinate tumors] in the

4
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rat, coupled with the finding that two metabolites of alachlor are mhcagenic.‘
They further stated that’ "the data available clearly meet the criteria for 3
By classification.”

D. Reevaluation of Classification:

The Camittee was asked to address the followimn points ‘.nich summarize
the registrant's concluswn that alachlor should be reclassified as category

C oncogen:

1 .
1. Lack of oncogenicity in multiple species (since the mouse study was
considered negative by the SaP);

2. Questicnable malignant tumor response in multiple experiments (nasal
turbinate tumors were mostly benign);

i .

3. lack of unusual degree, site, type or early onse~ (at doses below the
MTD, there was not an unusually high incidence of nasal uvirbinate tumors:
nasal turbinates were not routinely exanmed at the time of the alachlor

study): and

4. Alachlor is not a genotoxic oncogen and there are species differences
in its metabolism.

Point #1:

Both the SAP and the registrant felt that the mouse study was negative £or
oncogenicity since the incidence of lung tumors in female mice was within ™oe
historical control range for this strain of mouse as reported by Sher
(Toxicology Letters ll: 103-110, 1982). The average incidence of lung tumcrs,
as cited in this paper in CD-1 female mice is 17% with a range of 0-41%.

The incidence of lung tumors at the high dose in the alachlor study was 22%.
The SAP also stated that this conclusion was supported "by the lack of evidence
of progression from benign to malignant tumors, and the lack of an increase

in tumor muitiplicity. in treated mice".

The Cammittee disagreed with both the SAP and the registrant on this poi-~z.
They felt that historical control data derived fram the literature was 3t
Dest tertiary! information for consideration and that concurrent control data
should be primarily relied upon followed by contemporanecus data from the
conducting laboratory. They concluded that the mouse study was positive fcr
oncogenicity since:

1. The incidence of lung tumors was significantly (p < 0.0%5) increased =<
the high dose in female mice;

) 2. The incidence of lung tumors in female mice that died in extremis was.
significantly (p < 2.0l) induced indicating early onset; and

3. Historical control data fram the performing laboratory (Bio/dynamics
on studies that were conducted for at least 3-6 months longer than the alacrlcr
study indicated that the incidence of lung tumors at the high dose {22%) was
iust within the historical range (0-23%). The spontanecus incidence of lunc
cumors 1s known to increase significantly with age. Therefore, it would nct ze

(91
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unexpected that the tumor incidence in che alachlor study would beitié&n the
historical control range of studies conducted for 18 months at Bic/dyramics.
Point #2: ‘
The registrant claimé that the nasal turbinate tumors, induced by alachlor,
were mostly benign, especially at dosages which they considered to be at or
below the maximum tolerated dose (42 mg/kq/day) (MID).

! The Cammittee agreed 'that at 15 and 42 mg/kg/day of alachlor, the nasal

; turbinate tumors were mostly benign since only two carcinomas (1 male and

! 1 female) were found, both at 42 mg/kg/day. However, at 126 mg/kg/day malignant
nasal turbinate tumors were induced indicating that this tumor type progresses
to malignancy.

Point #3: j

The registrant argues that the nasal turbinate tumors were not induced to
an unusual degree at dosages at or below the MID, nor are they rare tumors
especially since this tunor type was not routinely looked for at the time of
the alzchlor study ard would not be considered uncammon today.

The Cammittee noted that the registrant submitted no data to support their
contention that nasal turbinate tumors are no longer considered rare tumors
or that they occur spontanecusly in Long-Evans rats.

The Camnittee also reconsidered their determination of the MID in the two
alachlor studies in rats. In the high dcse study (0, 14, 42 and 126 mg/kg/cay),
they originally concluded (see atached Peer Review Report of 5/20/86) that each
of these doses exceeded the MID. However, upon reconsideration they felt
that in this study, based upon increased mortatlity, 42 mg/kg/day approximated
the MID in females and 14 mg/kg/day in males. In the low dose study (0, 0.5,
2.5 and 15 mg/kg/day), they originally concluded that the MID was exceeded at
15 mg/kg/day. Upon reexamination of the mortality data upon which this
decision was made, the Cammittee felt that they had erred and there was no
evidence Erom the results of the study that 15 mg/kg/day even approached an
MID. They concluded that 42 mg/kg/day best approximated an MID for alachler.

Yoint #4:'1‘

The registrant claims that alachlor is not a genotoxic onccgen since
alachlor was not mutagenic in several short-term assays. The Camittee agrees
that the weight-of-the-evidence indicates that alachlor, itself, is not a
mutacen. However, two metabolites o. alachlor, both identified in rat, were
mutagenic in the Ames assay. These two metabolites are N-2-ethyl-6-(1-
hydroxyethyl)-phenyl-2-{methylsulfonyl) acetamide and N~-{2-ethyl-6~(1l-
hydroxyethyl)-pheny] -N-(methoxymethyl) acetamide.

The registrant also claims that the mcnkey is a better model than the rat for
determining the oncgenic potential of alachlor in man. The Cammittee noted
that the registrant has identified one of the mutagenic metabolites of alacnlor
in monkev urine, as well as rat, and that without any evidence on th
oncogenicicy of alachior in the monkey, they must rely upon rodent cata to

asei - 3
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make a determination.

i

E. Conclusions on the Reevaluation:

The Camittee felt upon reconsideration of the available data and review
of the registrant's arguments and the SAP's decision, that alachlor should be
classified as a By oncogen (probable human carcinogen), corroborating their
initial decision. They further felt that the conclusions reached in their
initial review still stood, that is that administration of alachlor was
associated with an increased incidence of benign and maligant tumors in male
and female rats in multiple experiments to an unusual degree and at an unusual
site (nasal turbinates) and of benign lung t 'rs in female CD~l1 mice. These
conclusion meet all three criteria of a Category Bj classification, any cne
of which is sufficient for classification in this category.
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PESTICIOES AND TORIC SUSSTARCES

SUBJECT: Peer Review of Alachlor

FROM:  Csther Rinde, Ph.D. Z. $a6
Scientific Mission Support Staff
Toxicology Branch/HED (TS-769¢)

3
- T0: Robert Taylor
Product Manager #235

Fungicide~Herbicide Branch
Registration Division (TS-767¢c)

The Toxicology Branch Peer Review Cammittee met on March 25, 1986 to
discuss and evaluace the weight-of-the-evidence on Alachlor, with particular
reference to consiceration of whether there is agrec-ren: on its classification

as a B=2 carcinogen.

A. Indivicduals in Attendance:

l. Peer Review Cammittee: (Signatures indicate concurrence with peer
review unless ctherwise stated).

Theodore M. ?ar?er % 721._-}44 ﬁ/ 14

Reto Engler et '/ 77 "" V'«// . Ny
Louis Kasza . /Z"LA—H / L3500
- 7 /
Sertiam Litt A’%
>

Gary 3urin .- :

Laurence Chitlick . T““&,‘ fh f 2IZr4
3ruce Means é«aa/c‘ S

William Marcus

X
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A.

i

Individuals in Attendance (continued)

2. Ravimts:: (

Judith Hauswirth

i

X

1 members responsible for data presentation;
signatures indicate technical accuracy of panel report.)

3. Peer review members in absentia: (Cammitee members who were not

able to attend the discussicn:; signatures indicate concurrence with

M A Lyt

N

the overall conclusions of the Camittee.)
John A. Quest

Richard Hill

Stephen Johnson

Anne 3arton

o\

1

34

s
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B. Material Reviewed:

The material available for review consisted of the fcllowing:
A. [ER: A chronic Feeding study of Alachlor in Rats. Bio/Dynamics.

B. DER: A chronic Study of Alachlor Administered in feed to long-
Evans Rats. Monsanto Environmental Health Laboratory.

C. DER: A Special Chrcnic Feeding Study with Alachlor in Long-Evans
Rats. Monsanto.

D. Tumor incidence table for the three rat studies combined; also DER
on Morsanto's reevaluation of submuccsal gland hyperplasia seen in
study reviewed under Part 5.b. of Peer Review Memo (3/17/86).

3

E. DER: an 18 Month oncogenic study in Mice. Bio/Zynamics.

F. Sher,S.P., R.D. Jensen and D.L. Bokelman. Spontanecus Tumors in
Control £344 and Charles River CO Rats and Charles River (D=1 and
B6CIHF1 Mice. Toxicology Letters 11: 103-110, 1982.

G. Harburger,F.. A.B. Russfield, J.3. Weisburger, S. Lim, S.P. Chak
and E.K. Weisburger. aging Changes in (D=1 HaM/IC.. Mice reared
Under Standard Laboratory Conditions. J. Natl. Cancer Inst. 55:
37-45, 1975. :

d. Historical Conerol Daca fram Bio/dynamics on Lung Tumcrs and
Liver Tumors in CO-1 Mice.

.-
I. Table: 3y ?Pctency Estumnates Ior Alachlor 3ased on Raz Tumer Zata
{Ercm the dD=1).

A cooy of the informac:on reviewed is appencded =0 this sanel repcr:.

Z. Backgrouncd -afcrnation:

Alachlicr (2-chloro-2'S' diethyl-N-{methoxymethyl)-acetanilide)
.s registered fcr use as a selective herdicide for the control of
many preemergent broadleaf weeds and grasses. In December 1384, a
Special Review Pesition Document 1 was issued on alachlor, in which the
Agency concluded Alachlor is a class By onccgen based on the gropesed
IPA Guidelines, and that "the weight of the evidence damcnstraces thac
alachlor is onccgenic to laboratory animals and, in the absence of data on
~umans, it is prudent two treat alachlor as a probable human carcinogen”™.

A Special Review Pesiticon Document 2,3 (2D 2,3) is now being prepared
on alachler: it <as felt zhat = would De beneficial at this time to reevaluate
alachicr =hrough ne Jeer review process srior o0 issuing the 7D 2,3,

]

\ -C3.CL ‘
/_/ /.-CH“C“ . .
\\
WaN

" ad N2
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¢NERT INGREDIENT INFORMATION 1S NOT INCLUDE

4
D. Evaluation of Onggl nicity Evidence for Alachlors:
l. A Chronic Feeding Study of Alachlor in Rats:
Bio/dynamics' administered alachlor (Lasso Technical) in the diet to
groups of SQ male and SO female Long-Evans rats at concenctrations of
0, 100, 300, or 1000 ppm (O, 14, 42 and 126 mg/kg/day, respectively) for
812 to 813 days (males) and 74l to 744 days (females). Two different
lots of the technical alachlor were used during the study: Lot $XHI-167,
stabilized with 0.5% epichlo of the
study) and Lot #HK-4,| (for the
remainder of the study). e following ircidence of tumors were abserved.
— STUDY ¢ 1
aror 3ita : cse (me/Kg/day!
and Tyoe i Sex b) 14 12 126
Stcmach: ' .
leicmycsarcoma 1 0/49 /30 /50 1/50
F /50 . 3/50Q 950 1/49
ostecsarcoma ] /49 4/30 /53 3/50
F /50 0/30 0/5Q 4/49
gastric
adenccarcinana | /49 3/5a a/530 2/50
, F /50 3/54Q 0/50 1749
malignant mixed
zastric tumor R 0/49 /50 0340 11/30
: F 030 3/350 /50 17/49
Thyroid:
fzllicular acencma M 1/48 d,350 1/49 i1/580
F /49 3/44 2/46 2/49
Szllicular zarcincma A ] /48 3/50 3/49 2,308
-~ F /49 3/44 /46 2/49
tasal Turbinacas
resplracory epitieliums
adenaras “ /46 3/46  10/41 23/42 -
F 3749 /747 1/42 10/48
sarcincmas M /46 3/46 /41 3/42
F /49 /47 1/42 /48

i - - ow

*Zsichlorchydrin is carcinogenic for male Wistar rats and Sprague—Dawley rats:

when given in drinking water it causes forestomach umers (squamous

cell
. 2agillamas and carcincmas) in male Wistar rats (Xonishi et al. Gann 71:322-923,
1380); sy inhalacicn it causes squamous carcincmas of che nasal cavity ‘Lask:in,

.a: 3‘0 J- Natl- \-anﬁr Lm:n 65 —5‘-l=:, :.980).

The effect of epichleronydzin
r Tumor fcrmacion in znis study is nct known.
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. S
Masal curbinate tumors (mainly “enign! were significantly incTeased in
both males (p<0.001) and females (3<0.02) at the mid dose lavel (42 mg, kg/d) and

am. }
Stomach malignant tumors increasad siznificantly (p<0.001l) in Soth
sexes at the high decse level.

Thyroid follicular tumors (adencmas and carcinomas) were significantly
increased in males at' the high Jose level (p<(0.J01).

The lcwest dose of alachlor tested in this study probably
exceeced a MID 23 evidenced Sy high mortality, compared :=o
controls. Increases in organ weigtics (liver, kidney, spleen,
at al.) ware also noted, as wers gross findimgs, ac all &
levels, indicative of 3 compound relaced effec:.

2. A Chronic feeding Stucdv of Alachler in Rats:

“onsantd adninistered cechnical alachler (94.13%) in the diet =2

g srouss o€ 32 male and 39 Eenm.e Long=-svans rags at ooncentrations of C,
3 Jd.3, 2.3 and 1S5.J Z_=2 8 mcnths. The alachlor was stasilized
< <ith “pichlicrshyeirin was not used as a
E stapi_-zer. .-e =ollowing incidence of zumcrs ‘lesicns was cbserwved.
§‘ STUDY . 32
2. 4 Xse (mg/kgs/cay!
Quner Type Sex Cantral oW Medium dign
5 and Size a 3.5 2.5 5.0
= -
Thyrsid
% feilicziar
zdenana k| 2749 /50 3/49 1,49
% s /49 L4 3,49 .
zarsisxama M 43 339 149 233
7 /3 B 3] 49 .43
avTus
Lrrorcsartoma | 2749 3338 s 3,30
T 3/48 L3 2’48 3,43
Agd=amal
v il e cabass: & eipeie -}
. seni3n “ 3.%39 =V 2,30 3,33
, ! ? ‘_.»’49 P10 3,30 3/49
N +
sal.gnantc % : ‘.'.,‘50 2340 3,30 2,50
7 1749 3550 3/50 3,49
Mese. Tursinates
TeSTLI3I2CY 22ithellium -
zCarcma 4 3,48 2748 /45 445
7 3,42 P2 /47 a4
neursiizroma 4 3/45 L48 B RE] 3,/48
7 342 3044 3,47 49
sugmusssal jland
cerana 4 3745 248 jd /45
: PR 2o44 ;47 1/ 48
agitn. wgerclasiay
mecaslasiz et L8 .48 s A8
7 1742 M K /& 2. 43



Nasal turbinate tumors were significantly elevated (p<0.01) in both males
and females at 15 mg/kg/day (the highest dose tested). Cne female rat in
the mid dose group also had this tumor and one male in this group had a
submuccsal gland adenoma.
~ Thymus lymphcsarcomas and adrenal pheochramocytomas were significantly
increased (p<0.05) in the high dose females.

There was a non-significant increase in thyroid follicular cell tumors
in the high dcse male group.

The highest dose tested probably exceeded a MID in female
rats, as evidenced by a 16% increase in mcrtality over that
; in the control. (In male rats, high mortality in the

corresponding control group may have obscured an increased
mortality in high deose males.)

Mcnsanto was requested to reevaluate the submuccsal gland hyperplasia
. seen in hoth males and females. Experimental Pathology lLaboratories, Inc. {ZPL)
performed a histological reevaluation; their repcrt indicated that the .
sufmucosal nasal lesions {hyperplasia) were not neoplastic, however their analysis
reflected a slightly higher incidence of adencmas of the nasal cavity. EPL's
diagnosis is campared with that of Monsanto in the table below. -

Nasal turbinate adem:nas ‘

EPL's data . Monsanto's data
Group Males Females Males Females
(mg/kg/day) _
3 0/44 3/42 3/45 0/42
3.5 3/47 9/42 J/48 /44
2.3 0/44 1/47 9/45 /47
'5.0 15 /45 14/48 11/45 3/48

3. A Special Chronic Feeding Stucdy With Alachlcr

In a study performed by Monsanto, alachlor was administered in the
diet to long=-Evans rats at a concentration of 126 mg/kg/cay. After a period
of exposure (5-8 months) sufficient to induce ocular lesicns (as confirmed
by the ccnsult::.ng ophthalmologist) the treated animals were divided into 3
groups* Group I animals were designated to remain on the treatment diet
until the end of the two~year study period; group II animals were selected,
cased on the status of their ocular lesions, for interim sacrifice:; and
group IIT animals, based on predicted potential recovery Srom ocular lesions,
were placed cn untreated diets fcr the remainder of the study pericd.

The ccntrsl group fram Study #2 discussed above under section 2 can also be
considered here since the two studies were run concurrently.

lThe grourcing process was by design :elec:-ve for susceptipility fcr ocular
es;.ors and -o: a random selec .icn, .c,wever, 39% of the famales were affeczed

L3 ‘.«- - b
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STUDY #3
: Control Group I Group III
respiratory
epithelium M 0/45 42/61 10/17
© adenama F 0/42 11/5 19/46
carcinoma M 0/45 7/81 0/17
F 0/42 /5 1/46
Thvmus lymphosarcoma 1 0/49 1/68 1/16
F 0/48 0/5 1/43
Acrenal phecchramocytama :
benign M 8/50 8/70 2/29
; F 1/49 0/31 2/48
malignant A | 2/50 2/70 1720
F 0/49 0731 0/48
Thvroid follicular . ,
adencma M 2/49 ) 8/69 1/20
F 1/49 4/31 3749
carcinoma M 1749 10/69 1/20
F 3749 0/31 1/49
Stamach
mixed carcinc- ! 3,53 3/68 J/20
sarcoma 7 3/50 19/31 J/49
anaplastic sarcoma A\ | 3,50 1/68 0/20
F 9/50 3/31 /49
acenocarcinama M 0/350 Q/68 0/20
F a/50 10/31 0/49
leiamyosarcoma M 8/50 g0/68 0/20
F 0/50 10/31 g/49
uncdiff. sarcoma M 9/50 /68 /20
F 0/50 16/31 2/49
unéiff. carcinoma A | " 0/50 /63 Jd/20
P 9/59 3731 3/49
Brain
neurcepithelicma M 9/50 1/70 0/20
F 059 1/31 1/49
(continued)
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STUDY #3 (continued)
Control Group I Group III
Liver

hepatama : % 1/50 3/70 - 0720
F 0/50 1731 /49

neoplastic nodule M 0/50 0/70 /78
F 0/50 1/31 1749

hepatocellular oM 2/50 2/70 0/20
carcinoma F 0/50 2/31 l/74%

Note rthat nasal turbinate adenomas developed in rats exposed to alactlior
for only 5-6 months at the beginning of the study (Group I1II1).

! The MID was exceecded in female rats, as evidenced by
a statistically significant increase in mortality;
(In males, this single dose tested probably approached MID.)

Monsanto submitted a reevaluation of the neurcepitheliamas seen in th:s
study: electron micrascopy of such a tumor from cre cf the animals showed
"intermediate fiber typical of keratin®, from which Monsanto concluded that
the tumor was epithelial, not neural. C.I.I.T. alsd reevaluated all three
brain tumors and concluded that they were extensions of nasal adenocarcinamas
" and not brain tumors. However, a discrepancy in animal numbers and diagnoses
remaing to He resolved before either Monsanto's or C.I.I.T.'s conclusions
zan be accepted J. Hauswirth Memo}. Mcnsanto has Deen informed of s
discrepancy.
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4. An 18 Month Oncogenic Study in Mice

» In a study performed by Bic/dynamics, alachlor (Lasso technical)® was
administered in the diet to groups of £ifty male and fifty female CO-1 mice
at dosages corresponding to the following levels: 3, 26, 78 and 260 mg/kg/cay.
The incidencs of pertinent non-necplastic arld neoplastic changes are
rabulated below.

STUDY_#4
~ Dose (mg/kg/day)
Control Low Mid High
; Q 26 78 26Q
bronchioclar-
alveolar b | 6/50 1/50 4/50 10/50
adencma F 2/5Q 4/50 7/50 1050
carcinama kil 3,59 3/50 7/5Q 2/50
F 1/59 1/50 1/50 1/50
fibrdsarcama M as50 3/50 0/50 0/30
: F /59 2/50 /50 1/50
congestion M 1/350 13/5Q 13/50 12/5Q0
3 5/50 2 /50 12/50 16/50
Liver
acdencma M 5/50 1/50 4,50 7/53
g 0/50 3/50 a/50 ) 1/50
carcinama M 3,33 350 1/50 4/53
£ 0,50 /50 150 9/53
Lter:s
ieicmycma F /3G 2/350 3/50 3/50
leiagnyosarcoma F 1/53 2/50 2/5Q 3733 ‘
andowetrial carcincme ¥ Q/539 ~/30 2,/5¢ /3¢
L~ andometzial polyp F 1,59 3/50 0/50 3/58
granular cell F 0/s0 3/50 /50 1/34

: myoblasctoma

*Alachilor was supplied in =wo batznes:

lot XHI-167 used during the zirst ll months of the study was
ata.bl.lzze(. with 0.5% epich.crohydrin: Lot MHK-6, used durs:
last 7 months, was stabilizad with

The major target organ for cncogenicicy was the lung. The
incicdence =f£f lung bronchicalveolar tumors was significantly increased
in the high docse females (p<0.05) and was also significant (p<C.0L)
for zhe hign dose feamales Wnich died in extremis during the study. The
incidence cf lung tumors in females <nich died curing the stucy was:

Cenerol 0/30
‘ 7 »
Mid /37 L2
d1gn” T/38 :

b
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The MID was probably reached or slightly exceeded
at the high-dose in female mice, as evidenced by
slight increase in mortality, 108 body weighe
depression, an increase in thyroid follicular
atrophy and in kidney chronic interstitial fibrosis.

¥Monsanto submitted an addendum to this study on 2/25/85. The
report contains an evaluation done by Bio/dynamics cn the nasal turbinates
of mice in the control and high dose group. Tissues from all remaining
animals were examined (originally only 10 mice/sex/group had been examined).
Nq nasal turbinate tumors were found.

S. Historical Control Informaticn

, Historical control data on lung tumors in CO-1 mice could be found
in the open literature:
A

I MSD Study: Sher et al. Toxicology Letters 11:103-110, 1982.

N - animals: M 1232 i N - groups: 4 24 { Age: 81-105 weeks
F 1240 F 24

adencma M 0~38%
F 0=41%

adencocarcinrama M J-16%
P 0-12%

11 Zomourger Zata: Hompurger 2t al. J. Nael. Cancer Inst. 35:37-43, 1975,

N - animals M 99
F 102
18 months
M 2
adencma F $
adenccarcinara M -
F 1

The MSD study duration was tca leng, so that camparisons based on these
ontrels could not be made, however the study length from which the
Hompurger lata was deri ., Was apprcpriate. These latter control values were
exceecded in the treated animals of study #4; furthermcre, the Homburger daca
appear =0 indicate that the response seen in concurrent male controls was high,
which could De masking the true response in the treated males.

Addiricnal historical control data ctrained fram 3io—dynamics on the
incidence of lung and liver tumors in CD~1 mice for concurrently run studies
were discussed but were also found tc be inappropriate because the length of

the studies was 23-25 -onths, exceeding the 18 months of tne Alachlcr study. -
Hdistcrical control data fcor the rats was requested from Monsanto, but ” -

1as nct “een mace ivallable at =nis -“ine.
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E. Additional Toxicology Data on Alachloer:

1. Metabolism:

Fourteen metabolites of alachlor have been found in the urine and
‘13 in feces of Sprague-Dawley rats fed alachlor. Only three of these were
found in both urine and feces (Figure 1 & 2). Approximately 89% of the
radicactivity is eliminated in urine and feces (l:1) within four days; the
rate of elimination is biphasic. Mercapturic acid, glucurcnic acid, sulface
conjugation ard side chain hydroxylation are important metabolic pathways
in the rat. Cne metabolite fourd in rat urine, N-[2-ethyl-6~-(l-hydroxyechyl.-
phenyl}-N=-(methoxymethyl)-2(methylsulfonyl)acetamide (metabolite XII), was
mutagenic in the Ames salmonella assay, both with and without metabolic
activation.

In Rhesus monkeys. 5 conjugates were identified in urine cnly
- (Figure 3) when alachlor was given intravenocusly: 92-34% of the total
- radicactivity was excreted in the urine Zuring the first 24 hours and
191-94% in the feces during the first 48 hours (9-10:1). Studies via 2
other routes (intramuscular and topical) were considered unacceptable.

: In ‘uman bicmonitoring studies, metabolites which contained diethyl
aniline (DEA) and hydroxy—ethyl, ethyl aniline (HEEA) moieties of alachlor
were identified in urine.

Note that metabolites with beoth the HEEA and DEA moieties were found in

both humans and rats (metabclite XII also contains the HEEA moiety); argd «hile
Monsanto claims that the monkey is a "becter mocdel for man in the case of .
alachlor™® in monkevs, only metabolites with the DEA moiety were fourd. .

\er

.
HEEA: | NH 4 Metapolite XII: —_ p
= \,\
1

Nen=Creogenic "cxxco glcal Effects z :

The acute oral L3gg's in the rat of alachlior (%0%) and technical alactlcr
are 2.3 g/kg and 0.93-1.2 g/kg, respectively. .a mice the acute cral kg
of technical alachler is 2.1 g/kg.

In a 3-generation reproduction study in Crarles River Sprague~Tawley
CD rats, the NCEL was 10 mg/kg based con <idney effects (chronic nepnritis,
hydronephresis) seen in Fp adult males and F3n male pups.

in a cne year subchronic beagle Jog study the NCEL was ! mg/kg/cay cased :n
temosidercs:3 3een in liver, kidney and spleen of dogs in the 3 and 10 mg,/%g, 2ay
jroups.

Alachicr was not teratogenic to rats at 400 mg/kg/day (HDT).

A MCEL Sor ncon-neoplastic coxicity was established for alachlor in a2
-yeat chronic Zeeding/oncogenicity study in long-Evans rats. The NCEL was
2.5 my/kg/day sased upon molting of retina pigoentation and increased morsal-zy
rat2 1n zhe Zamales and abnormal disseminated £o¢i in male liver.

jo
('

*‘Memsants's Rebutzal zo Alachicr Ph-i)
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\ 3. Mutagenicity:
' The results of mutagenicity testing conducted on alachlor are
; sumarized in the following table.
Test . Core Result Camnents
Classifizacion

Ames Assay acceptable negative a positive response
) was seen at 5900 uwg/
plate in TA 1535 e

the usponse «“as ct
repeated for consecutive

doses.
| Gene mutation acceptable negative

in CHO cells

HGPRT locus

In-vivo bone acceptable negative no structuresl or

marrow chrom= oumerical chromo-

cscme aberraticn ‘ scmal aberracions

assay

In=vivo = in :

vitro hepatocyte acceptable -positive posiTive at hignest

MNA repair assay dose tested (l.Jg/
kg/day) - “weaxly
jenceaxic”

NA damage in accepcable negative did not cause NA

3. subtilis M45 damage. (20—

and H17 20,30 usg/place:

i As noted in the metabolism section of this report one metabcliite of alachlicr
! tested positive in the Ames assay (TA 100 - both with and without =etabolic aczivazi=r
: over six test doses).

4. Structure-Activity Correlations:

Alachlor is structurally related to metolachlor and aceroachler,
structures of which are shown Selcw. b

ACETOCHLCR METOLACHICR .
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Limited mutagenicity data are available on metolachlor. It has
, Seen reported to be negative in the imes salmonella assay and did noe
" have any effacts on fertility, zygote or embryo survival in the in vivo
developing sperm mouse assay. Meetolachlor, when fed to CD racs ac levels
of 30, 300 and 3000 ppm caused an increase in preliferative liver lesions
{reoplastic nodules) in the high dese female zats. In this scudy nasal
turbinate tumors were seen in two high dese males and one high dose female.
Verolachlor was negative for oncocenicity in the mouse. Metolachlor has
meen evaluated in Peer Review as a class C carcinogen. Idencified mecabolites

ct-metolachlor are sacwn Delow:

PENDING REGISTRATION INFORMATION IS NOT INCLURED

lrine conly

VSl Wiy SLTWA t
./ -
N
N
ot Nard
l! -
t
A

e

Faces only v 24
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F. ‘wWeight of EBvidence Considerations:

The commitree cxsidared the following facts regarding toxicolegy

daca or alachics to be of importance in a weicght of evidence determinaticn
of oncogenic potential.

l.

3.

Administzation of alachlor in the diet to Long~Evans rats is associated

with stacistically significant ..creases in incidence over the concrol
in the following tumors:

Nasal turbinace tumors (mostly Denign) at mid and high deses,
in Doth sexes.

Thyzoid follicular tumors in male rats.
Malicnant stomach tumors in male and female rats.

Acminise=acion of alachlor in the diet to fmmale CD=1 mice is associatcas
with a statistically significant increase in lung oumors (bronchiolar—
alveolar adervmas and carcinomas) in female mice.

Alachlor was tested in several in vitro and in vive assays for mucagenicity
arxi/or NS damage. Of these only the in vive — in vitro hepacocyte IN&

repair assay was positive - and only ac the HDT. Ik was judged, therefzre,
to be “weaxly genctoxic®, howsver a metabolite of alachlor was Sound =2

e positive in the Ames Test (Strain TA 100), both with and withouts
metabolic activation over § test deses.

The metanclite referved to above is a moiety common £ metapbcliltes
Zzund in coth humans and zacs (Dut oot in Tonkeys). This data is sign:ficane
in-soemuc 3as Monsanto maintains thae the monkey is a "better model Sor man
1t =he case of alachlor® (Mensanes'’s Reburtal to Alachlor BD=i].

Merclachlcer, another struczurally relaced herdicide, when fed 20 O
raes, causad an ircrease in liver necplastic nodules in the hign dese

famales. I this same study, nasal cturbinate tumprs were seen in 2 2.3
dese males and 1 =igh deose female, “cwever =mtolachlor was necgative
Sor cncogenmicity inm the mouse.

n)
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Classificaticn of Cncogenic Petentcial:

ren

\ e,

Criteria containred in the final draft of the proposed IPA Guidelines
/1/85) Zor classifying a carcinogen wers considared. These Guidelines
scate thac “Sufficient evidence of carcinogenicity indicates that there is
an increased incidence of malignant zumors or cambined malignant and
Senign tumcrs: a) in multiple species [MET] or strains: b) in multiple
experiments (MET] (e.g., with different routes of administration or using
differsnt dose levels; or ¢) to an unusual degree in a single experimenc
with reqgard to high incicdence (MET!, unusual site cr Zype of tumor (MET},
cr early age of onset (MET]. Additional eviderce may Se provided by daea
on dese~respanse effects (MET], as well as information from short-term
tests (parczially MET] or on chemical structure [MET]".

Alachlor met 3ll but ¢rne of the criteria specified for the 3-2
slassificazicn, any of which alcne can be sufficient for such a classificacizn.

Thac is, alachlor produced an increased incidence in malignant., or compined
malignant and benign, nasal turbinate tumors {(and cther tumor types) in
eng=

Zvans rats in three different expecinmencs at mores than cne dese level
7ia dietary administration. Alachlor also produced a statistically
siznificant increase in lung tumors in female TD-~1 mice at 2 dose levels.
in another experiment with Long-Svans rats, nasal turbinate tumors occured
afzer cnly S-6 months of exposure. The tumor inciderce was as high as

50% and cumor site was unusual:; i.e., not an increase of a nommal high
cackground tumor type. Additicnaly, 2 metabciite of alachlor ¥as muctagenic
in zhe imes Test at § dese levels.

Metslachlsr <hen £
caus ot recplastic nodules in females at I
£or cncocgenicity 1n =he mcuse.

e

The —omittee concluded that =ne Zdata availaple
sz.dles)

{Zzom ansmal
“Pyobable Human

Masor Febuttals bv Monsanto

The cormittee also addressed tne Icilcwing maljor points:
It is zzntended that zhe rat 1s not the approgriate mocdel <3
assessing potential effects on “umans: rather the ~cnkey s more
aggroeriate.

- o]

e committsze disagrees since Ior W
-l

is cnemical it agpears tnac
zat produces metapclites similar o thcese ccserved in man.
Mcrecver, these very metabolizas Selerng zo zhe class of alachlicr

D W~

[}

metanclites which seem to have mwutagenic activity (cefer 0 sections
zn Metabolism and Mutagenicity!
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2.

3.

1.

Major Rebuttals (continued)

It is contended that nasal turbinate tumors are strain specific A szod
apd AT (Co> z'

(Long-Evans Rat). 87 A cie v

The camittee found no evidence that this iyé.!ing other than
conjecture - he-eaher—rat-strain-hes—been—teseed( Furthermore, nasal

turbinate tumors were not the only response in "::ag-Evans rats.
It is contended that the “effects” are not seen in monkey and
dog.

The committee concluced that data for subchronic (less Zhan
lifetime) exposure of other species can not refute oncogenic effact
in a lifetime study.

It is contended that the mouse study did not show any cocogencic
effect for alachlor.

The camuittee disagrees with this conclusion (see review of mouse
- study, secticn D.4)

TPA's Jdetailed resporse =0 Monsanto's Recuttal is appencded =0

=h13 panel report.
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Page is not included in this copy.

Pages\s through zh_ are not included.

The material not included contains the following type of
information: :

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label. '

The product confidential statement of formula.
Information about a pending registration action.

FIFRA registration data.

The document is a duplicate of page(s) .

R SRERERER

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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im 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
N G\d‘ WASHINGTON. D.C. 20460
@t smO'S
oFFICE OF
PESTICIOES AND TOXIC SUBSTANCLY
MEMORANDUM
SUBJECT: Toxicology Branch Paer Raview Committee Final Document on
Alachlor
FROM: Feto Engler, Chief {'k

Mission Support Staff
Toxicology Branch/HED (TS-763C)

TO: Addressees

Attached for your reviaew and Final Signature is the Peer Reviaw
Document on \lachlor. This document was not sent out for Draft Signatura
gsince it is a reconsideration of the original Peer Review decision made
on this pesticide. No new data was considered by the Committee. The
original Peer Review Document i3 also attached. )

Attachment
ADDRESSEES:

Farber
Kasza
Marcus
Burin
Beliles
Barnes
Quest
Rinde
3arton
3urnam
Beal
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3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
. \f WASHINGTON, D.C. 20460
% spott®
MENMORANDUM PESTICIORS AND TOXIC SUSSTARCHES

SUBJECT: Peer Review of Alachlor
FROM: Esther Rinde, Fh.D. £.
Scientific Mission Support Staff ‘
Toxicology Branch/HED (TS-769¢c) -

SAc(EG

TO: Robert Taylor
Product Manager #35
Fungicide—Herbicide Branch
Registration Divisien (TS-767c)

The Toxicology Branch Peer Review Cammittee met on March 5, 1986 to
discuss and evaluate the weight-of-the—evidence on Alachlor, with particular
reference to consideration of whether there is agreement on its classification
as a B-2 carcinogen. .

A, Indivicduals in Attendance:

l. Peer Review Camnittee: (Signatures indicate concurrence ~i1zn ;
review unless otherwise stated).

Theodore M. Farber Mu w/

Rets Engler /(’014' f/ o
Louis Kasza A“W / V‘J-’{,.}x,
Bertram Litt A%
Gary Burin ~rl . -

~ o~ -
Laurence Chitlick : e 2 & O

3rice Means

william Marcus

cebert Beliles

Istrer Rince




’ 007693

A. Individuals in Attendance (continued)

2. Reviewers: (Non-panel mambers responsible for data presentation:
signatures indicate technical accuracy of panel report.)

Judith Hauswirth _.gu%ﬁ-_mm:ué_

3. Peer review members in absentia: (Commitee members who were not
able to attend the discussion- signatures indicate concurrence with
the overall conclusions of the Camnittee.)

John A. Quest

Richard Hill

Stephen Johnson
Anne Barton
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B. Material Reviewed:

The material available for review cocnsisted cf the following:

A. [ER: A chronic Feeding study of Alachlor in Rats. Bio/Dynamics.

B. DER: A chronic Study of Alachlor Administered in feed to lLong-
Evans Rats, Monsanto Bnvirommental Healzh Laboratory.

C. DER: A special Chronic Feeding Study with Alachlor in Long-Evans

Rats. Monsanto.

D. Tumor incidence table for the three rat studies cawined: also DER
on Monsanto's reevaluation of subrucosal gland hyperplasia seen in
study reviewed under Part 5.b. of Peer Ieview Memo (3/17/86).

E. DER: an 18 Month Oncogenic Study in Mice. Bio/dynamics.
F. Sher,S.P., R.D. Jensen and D.L. Bokelman. Spcntaneocus Tumors in

Control F344 and Charles River CD Rats and Charles River CD-1 and
B6C3HF1 Mice. Toxicology Letters 11: 103-110, 1982.

G. Hanburger,F., A.B. Russfield, J.H. Weisburger, S. Lim, S.P. Chak
and E.K. Weisburger. Aging Changes in CO-1 HaM/ICR Mice reared
Under Standard Laboratory Conditions. J. Natl. Cancer Inst. 55:
37-45, 197S.

§. Historical Control Data fram Bio/dynanics on L.ng Tumors and
- Liver Tumors in CD-1 Mice.

*
I. Table: ¢, Potency Estimates for Alachicr 8ased cn Rat Tumer Zata
¢ {from the 2D-1).

A cooy of the information reviewed is appended o this zanel report.

c. Backeround Information:

-Alachlor (2-chloro=-2'6' diethyl-N-{methcxymet-yl)-acetanilide)
is registered for use as a selective herbicide fcor the control =f
many preemergent broadleaf weeds and grasses. In December 1984, a
Special Review Position Document 1 was issued on alachior, in which the
Agency concluded Alachlor is a class By oncogen based on the proposed
ZPA Guidelines, and that "the weight of the evidence cdemonstrates that
alachlor is cncogenic to laboratory animals and, in the absence of data on
humans, it is prudent to treat alachlor as a prooable =uman carcinogen®.

A Special Review Position Document 2,3 (D 2,3 is abw Jeing preparec
cn alachlor:; it was felt that it would be beneficial acz this time to reevaluacs
alachlor thrcugh the peer review process grior =o issu:ng the PD 2,3.
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D. Evaluation of Oncogenicity Evicence for Alachlor:

1. A Chronic Feeding Study of Alachlor in Rats:

Bio/dynamics administered alachlor (Lasso Technical) in the diet to
groups of 50 male and 50 female Long~Evans rats at concentrations of
0, 100, 300, or 1000 ppm (0, 14, 42 and 126 mg/kg/day, respectively) for
812 to 813 days (males) and 741 to 744 days (females). Two different
lots of the technical alachlor were u.sed during the study: Lot #XHI-167,
stabilized with 0.5% epi of the
study) and Lot #MHK-6, {fcr the

remainder of the study). The following incidence of tumors were cbserved.

_ STUDY & 1
Tumor Site Dose (mg/Kg/day) .
and Tyope Sex ] - _ 14 42 126
Stamach:
leicmycsarcoma h a/49 0/50 0/50 1/50
‘ F 0/50 0/50 - 0/50 1/49
ostecsarcama h | 0/49 9/50 0/50 .. 3550
F 0/50 a/50 0/50 4/49
gastric .
adenocarcinoma | 0/49 0/5Q 0/50 2/50
P 3/50 9/50 0/50 1/49
malignant mixed .
gastric tumor M 3/49 0/5Q 0/58 11530
F 3/50 050 1/50 17/49
Thvroid:
follicular adencma | l/48 3/50 1/49 11/5C
F /49 0/44 2/46 2/49
fallicular carcinama M /48 9/50 3/49 2/50
. P 3/49 0/44 0/46 2/49
Nasal Turdinates
respiratory epithelium:
acencmas | /46 /46 10741 23/42
£ 3/49 0/47 $/42 10/48
carcinamas M /46 0/46 /4l /42
F 3/49 0/47 1/42 0/48

}

’Epichlordtydrin is carcincgenic for male Wistar rats and Sprague-lDawley rats:
When given in drinking water it causes forestamach tumors (squamous cell
papillamas and carcinamas) in male Wistar rats (Konishi et al. Gann T1:922-325.
1980} ; ’.:v inhalation it causes squamous carcinamas of the nasal cavizy (Laskin

a2t al. J. Natl. Cancer inst. 65:751~735, 1.980). The effect of z—.px.c.':-crchyd:*- -
on. tumor fcrmation in this study is et <own. . Si
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Nasal turbinate tumors (mainly Denign) were significantly increased in
both males (p<0.001) and females (p<0.02) at the mid dose level (42 my/kg/d) and
above.

Stamach malignant tumors increased significantly (p<0.00l) in both
sexes at the high dose level.

myroi.d follicular tumors (adencmas and carcinanas) ‘ware siqui.canuy
increased in males at the high dose level (p<0.Q01).

The lowest dose of alachlor tested in this study probably
exceeded a MID as evidenced by high mortality, compared to
controls. Increases in crgan weights (liver, kidney, spleen,
et al.) were also noted, as were gross findings, ac all dose
levels, indicative of a campound related effect. -

2. A Chronic Feeding Study of Alachlor in Rats:

Monsanto administered technical alachlor (94.13%) in the diet to
groups of 50 male and 50 female Long-Evans rats at concentrations of 0,

9.5, 2.5 15 .0 day for S to 26 months. The alachlor was stabilized
with Epichlarchydrin was not used as a
stabillizer. ollowing incidence of tumors/lesions was cbserved.
STUDY $2
Cose (mg/kg/day) ,
Tumor Type Sex Control Low Medium High
and Site 4] 0.5 2.5 15.0
Thyroid
EE'Iﬁnﬁar
adencma b} 2/49 4/50 3/49 4/49
£ 1/49 . 1749 u/49 2/47
zarcinoma M 1749 /50 149 ‘2/43
: F 3/49 1/49 1’49 1/49
Thymus
lymprosarcoma “ 0/49 3/50 1/46 /50
F /48 1/50 2748 3/43-
Adrenal
cheochranocytana
benign v 8,50 7/50 2,30 6/59
e /49 1/50 3,50 5/49
malignant K| 2/50 2/50 3,50 2/53
F 1/49 O/SO 0/50 /49
Nose/Turbinates
. respiratory epithelium
acdencma M 3/45 /48 3,45 1188
g 0/42 9/44 s 9,43
neurofibroma M 0/45 1/48 /38 g/458
7 2/42 3/44 /47 0/43
summuceosal gland :
adencna u 3/48 /48 W4s /8 L -
T 0/42 /44 /47 333 <=
epith. hyperplasia/
metaplasia h| 178 1/48 /48 LS
. g 3/42 3/44 /47 2,33
submucssal gland
hyperplasia M 2,48 /48 3/458 1S
s DS ) 2/44 /87 HAREY]
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Nasal turbinate tumors were significantly elevated (p<0.0l) in both males
and females at 15 mg/kg/day (the highest dose tested). One female rat in
the mid dose group alsoc had this tumor and one male in this group had a
submucosal gland adencma. -

Thymus lymphosarcamas andd adrenal pheochromocytamas were significantly
increased (p<0.C5) in the high dose famales. ,

There was a non-significant increase in thyroid follicular cell tumors
in the high dose male group.

The highest dose tested probably exceeded a MID in female
rats, as gvidenced by a 16% increase in mortality over that
in the control. (In male rats, high mortality in the
corresponding control group may have obscured an increased
mortality in high dose males.)

Monsanto was requested to reevaluate the submucosal gland hyperplasia
seen in both males and females. Experimentai Pathology Laboratories, Inc. (EPT:
performed a histological reevaluation; their report indicated that the
submucosal nasal lesions (hyperplasia) were not necplastic, however their anal.sis
reflected a slightly higher incidence of adencmas of the nasal cavity. EPL's
diagnosis is cauwpared with that of Monsanto in the table below.

Nasal turbinate adencmas

EPL's data . Monsanto's data
Group Males Females Males Females
{mg/kg/day) '
0 ' 0/44 0/42 0/45 0/42
2.3 0/47 J/42 3748 J/44
2.5 0/44 1/47 0/465 S &7
15.0 15/45 14/48 11/45 9/48

3. A Special Chronic Feeding Study With Alachlor

In a study performed by Monsanto, alachlor was administered in the
diet to Long-Evans rats at a concentration of 126 mg/kg/day. After a period
of exposure (5-8 months) sufficient to induce ocular lesions (as confirmed
by the consulting cphthalmologist) the treated animals were divided into 3
groups*. Group I animals were designated to remain cn the treatment diet
until the 2nd 2. the two~vear study period:; group II animals were selected,
sased on the stacus of their ocular lesions, for interim sacrifice: and
group III animals, hased on predi-ted potential recovery fram ocular lesions,
were placed on untreared diets for the remainder of the study pericd.

The control group Zrom Study #2 discussed above under section 2 can also be
censidered here since the two studies were run concurrently.

‘The grouping process was by design selective for susceptibility for acular
lesions and not a -andom selection, however, 39% 2f the females were affecce:
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STUDY #3
Control Geowp I Group III
Nasal turbinates .
respiratory
epithelium M 0/45 42/61 10/17
adencama P 0/42 11/5 19/46
carcinoma M 0/ 7/61 017
4 /42 /5 1/46
Thynus lymphosarcoma M 0/49 T 1/68 1/16
F 0/48 0/S 1743
Adrenal pheochramocytama :
benign “ 8/50 8/70 2/20
F 1/49 0/31 2/48
malignant M 2/50 2/70 1/20
. F 0/49 0/31 0/48 -
Thyroid follicular
adencma M 2/49 8/69 1/20
F 1749 4/31 3749
carcincma . M 1/49 . 10/69 1/20
F 3749 ‘ 9/31 1/49
Stomach
mixed carcino— M 3/50 3/68 /20
sarcoma P /50 » 19731 J/49
anaplastic sarcama M 0/50 1/68 0/20
F 3/50 3/31 /49
adenocarcinamna M 3/50 0/68 0/20
F 3/50 10/31 3/49
leiamycsarcoma M 3/50 © 0/68 3/20
F 3/50 10/31 3/49
undiff. sarcoma b | 0/50 0/68 3/20
F 9/50 16/31 o 2/49
undiff. carcinoma M 0/s0 0/68 3/20
F 3/50 3731 3/49
Brain
neurcepithelicma M 3/50 /70 0s20
F 3,50 . 1/31 /49
-~ ax 34

(continued)
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STUDY #3 (continued)
Cor.trol Graup Group IIX

Liver
hepatama M 1/50 3/70 0/20
F a/50 1/31 /49
neoplastic nodule M 0/50 0/70 0/70
F 0/50 1731 1/42
hepatocellular “ 2/50 2/70 0/20
carcinoma F 0/50 2/31 1/49

. Ncte that nasal turbinate adencmas developed in rats exposed to alachlor
for only 5-6 months at the beginning of the study (Group III). .

The Hrb.was exceeded in female rats, as evidenced by
a statistically significant increase in mortality:
(In males, this single dose tested probably approached MID.)

Monsanto submitted a reevaluation of the neurvepitheliomas seen in this
study: electron microscopy of such a tumor from one of the animals showed
"intermediate fiber typical of keratin®, frum which Monsanto concluded that
the tumor was epithelial, not neural. C.I1.I.T. also reevaluated all zhree
srain tumors and concluded that they were extensions of nasal adenocarcinamas
and not brain tumors. However, a discrepancy in animal numbers and diagnoses
-emains to be resolved befcre either Monsanto'’s or C.ILI.T.'s conclusions
zan be accepted (J. Hauswizth Memo). Monsanto has been informed of this
discrepancy.
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4. An 18 Month ic St in Mice

In a study performed by Bio/dynamics, alachlor (Lasso technical)* was
administered in the dist to groups of £ifty male and £ifty female (D-1 mice
at dosages corresponding to the following levels: 0, 26, 78 and 260 mg/kg/day.
The incidence of pertinent nomnacplastic and necplastic changes are
tabulated below.

_STUDY ¢4
__ Dose_(mg/kg/day) 3
Control Low Mid High
Q9 26 78 260
? bronchiclar-
veolar M 6/50 1/50 4/59 lo/s0
adencma F 2/50 4/50 7/50 10/50
carcinama h | 3/50 5/50 7/50 2/50
g 1/350 1/50 1/50 150 -
fibrosarcoma M 0/50 0/50 0/50 9/50
F 9/50 9/50 0/50 1/50
congestion M 1550 13/50 13550 -  12/50
4 5/30 5/350 12/50 16/50
Liver '
adencma M S/50 1/50 4/30 7/30
F 0/50° /50 9/50 ’ 1/50
carcirama h | /50 3/50 1/50 4/50
g a/50 3/5Q 1/50 3,50
Uterus
leicmyama F /50 2550 0/50 /54
leicmymsarcoma F 1/50 a/50 <30 350
andametrial carcinara  F 0,50 1,50 9/50 3/50
andametrial polyp F 1/50 2/50 9/50 3/50
granular cell F a/50 a/50 /50 1/50

myocblastcoma

*Alachlor was supplied in two batches:
ict XHI-167 used during the first 11 months of the study was

’ NQ7€99

stabilized with 0.5% epicnlcrchydrin: Lot MHK che
last 7 months, was stabilized

The major target organ for oncogenicity was the lung. The
incicdence of lung bronchicalveolar tumors was significantly increased
in the high dcse females (p<0.35) and was also significant (p<0.0l)

Icr the high <cse {amales which died in extremis during the study. The
incidence of lung tumcrs in females wnich dilad 2uring the study was:
Contzsi Q/2Q

Low L/iT

Mid /25

dign T/38
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The MID was probably reached or slightly exceeded
at the high-dose in female mice, as evidenced by
slight increase ir mortality, 10% body weight
depression, an increase in thyroid follicular
atrophy and in kidney chronic interstitial fibrosis.

Monsanto submitted an addendum to this study on 2/5/85. The
report contains an svaluation done by Bio/dynamics on the nasal turbinates
of mice in the cortrel and high dose group. Tissues from all remaining
animals were examined (originally only 10 mice/sex/group had been examined).
No nasal turbinate tumors were found.

5. Historical Control Information

Historical control data on lung tumors in CD-1 mice could be found
in the cpen literature:

I MSD Study: Sher et al. Toxicology Lecters 11:103-110, 1982.

N - animals: M 1232 N - gruups: M 24 Age: 81-105 weeks
F 1240 F 24

adencma M 0=-38%
P 0=4l%

adenocarcincma M 0-16%
F 0=-12%

II Somburger Data: Homburger et al. J. Natl. Cancer Inst. 35:37-43, 1975,

N - animals b | 99
F 102
18 months
M 2
acdencma F )
adenccarcinama h | -
F 1

The MSD study duration was too long, so that camgariscns based cn these
senecrols could not be made, however -he study length from which the
Jomburger Data was derived, was appropriate. These latter control values were
exceeded in the treated animals of study $4; Surthermore, the Homburger data
appear to indicate that the response seen in concurrent male controls was high,
which cculd e masking the true response 1a the treated males.

Additional historical contrcl data cttained fram 3io-dyramics on the
incidence of lung and liver tumors .n CD-1 aice for concurrently run studies
vere iiscussed hut were also found =2 Se inappropriate because the length cf
che studies was 23-25 months, exceecding the 18 months of the Alachlor study.

distorical control data for zne raty 7as requested from Monsanto. but
~as <t Zeen macde available at zhis -:ime.
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E. Additional Toxicology Data on Alachlor:
l. Metabolism: '

Fourteen metabolites of alachlor have heen found in the urine and
13 in feces of Sprague—Dawley rats fed alachlor. Only three of these were
found in both urine and feces (Figure 1 & 2). Approximately 89% of the
radicactivity is eliminated in urine and feces (l:1l) within four days; the
rate of elimination is biphasic. Mercapturic acid, glucuronic acid, sulfate
conjugation and side chain hydroxylation are important metabolic pathways
in the rat. Ons metabolite found in rat urine, N-[2-ethyl-6-(l-hydroxyethyl)-
phenyl]-N—-(methoxymethyl)-2(methylsulfonyl) acetamide (metabolite XII), was
mutagenic in the Ames salmonella assay, both with and without metabolic
activation.

. In Rhesus monkeys, 5 conjugates were identified in urine only
{Figure 3) when alachlor was given intravenocusly: 92-94% of the total
radicactivity was excreted in the urine during the first 24 hours and
31-94% in the feces during the first 48 hours (9-10:1). Studies via 2
other routes (intramuscular and topical) were considersd unacceptable.

In human biamonitoring studies, metabolites which contained diethyl
aniline (DEA) and hydroxy-ethyl, ethyl aniline (HEEA) moieties of alachlor
<ere identified in urine.

Note that metabolites with both the HEEA and DEA moieties were found in

both hunans and rats (metabolite XII also contains the HEFA moiety): and while
Monsanto claims that the monkey is a “better model for man in the case of
alachler”® in monkeys, only metabolites with the DEA moiety were found.

2EA: /_ﬁ_wz Metabolite XII:
\/\s/

Non-Oncogenic .cxlcoloqlcal Effects

The acute oral Llxg's in the rat of alachlor {30%) and technical alachlor
zre 2.3 7/kg and 0.33-1.2 g/kg, respectively. In mice the acute cral Llgg
2£ technical alachleor is 2.1 g/kg.

In a 3~generation reprocduction study in Charles River Sprague—-Dawley
T rats, the NCEL was 10 mg/kg Sased on kidney effects (chrenic nephritis,
~vdronephrosis) seen in Fj adult males and F3p male pups.'.

In a cne vear subchruonic Seagle dog study the NCEL was 1 ng/kg/day dased on
~emcsidercsis seen in liver, xicdney and spleen of Jdogs in =he 3 and 10 mg/kg/day
JTUTS .

Alachleor was not teratogenic to rats at 00 mg/kg/day ‘HCT).

A NCEL for ~on-necplastic zcxicity was established Zcor alachlor in a
I=—vear zhronic Zfeeding/oncogenicity study in long=Evans rats. The NCEL wvas
2.3 T, kg/day based upon molting of retina axz;mentatxm and increased mortality
rate in zhe famales and abnormal disseminated foci in male Liver.
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3. Mutagenicity:

The results of mutagenicity testing conducted on alachlor are
sumarized in the fcllowing table.

Test Cere Result Comments
Classification

Ames Assay acceptable negative a positive response
was seen at 5000 ug/
plate in TA 1535 but
the response was not
repeated for consecutive
doses.

Gene mutation acceptable negative

in CHO cells

HGPRT locus

In-vivo bone acceptable negative no structureal or

marrow chrom= numerical chramo—

csane aberration scmal aberrations

assay

In—vivo = in

vitro hepatocyte acceptable positive pesitive at highest

ONA repalir assay dose tested (1l.dg/
kg/day) - "weakly
genctoxic”

NA damage in acceptable negative did not cause NA

3. subtilis M45 o [20=-

and H17 20,00 ug/plate)

As noted in the metabolism section of this report cne metabolite of atachlcer
zested positive in the Ames assay (TA 100 - both with and without metabolic activazion

over six test doses).

4. Structure—-Activity Correlations:

Alachlcr is structurally related o me:clac;-‘lcr and acetochler,
structures of which are shown below.

/
==

N/

—
/

()—-(fr\['

i Ehect
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PENDING REGISTRATION INFORMATION IS NOT INCLUDED

Limited mutagenicity data are available on metolachlor. It has
seen reccrted o be negative in the smes salmonella assay and dicd noe
have any 2ffects on fertility, zycote or embryo survival in the in vivo
develcoing sper:a mouse 3ssay Metolachlor, when fed to O rats at levels
3f 30, 300 and 3000 ppm caused an increase in groliferative liver lesions
{necplaszic nocdules) in the high dose female rats. In this study nasal
tursinace tumors were seen in two high dose males and one high Jose female.

Metolactilor was negative for oncogenicity in the mpuse. Metolachlor has
been avaiuated in Peer Review 3s 3 class C

sfemetslachlor are shown below:

Jrine cSnly

C carcinogen. Identified meecapcliz

L .
p sy
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F. Weight of Evidence Considerationss

The cammittee considered the folloh'n.x"g facts regarding toxicology
data on alachlor to be of J.mpoztance in a weight of evidence determination
of cocogenic potential.

1.

Administratcion of ala'tchlor in the diet to Long-Evans rats is associated

with stacistically significant increases in incidence over the control
in the following tumors:

Masal turbinate tumors (mostly benign) at mid and high doses
in both sexes.
Thyroid Eollicuiar turors in male rats.

Malignant stomach tumors in male and female rats.

2. Administration of alachlor in the diet to female CD-1 mice is associated
with a statistically significant increase in lung tumors (bronchiolar—
alvecolar adencmas and carcincmas) in female mice.

3.

Alachicr was tested in several in vitzo and in vivo assays for mutagenicity
and/or tNA damage. Of these only the in vivo - in vitro hepacccyte

repair assay was positive ~ and only at the HUT. Ik was judoed, therefore,
to be “weakly genotoxic®, however a metabolite of alachlor was found to

be positive in the Ames Test (Strain TA 100), both with and without
metabolic activation over 6 test doses.

The metabolite peferred to above i3 a meiety common to metabolites
found in both humans and racs (but not in monkeys).

This data is significanc
in=so=much as Monsanto maintains that the monkey is a "better model for man
in the case of alachlor® {Mcnsanto's Rebuctal to Alachlor PD=1].

Metolachlor, another structurally related herbicide, when fed zo O

f »
rats, caused an increase in liver necplastic ncdules in zhe high dose
females. In this same study, nasal turbinate tumors were seen in 2 high
dese males and 1 hicgh dose female, however metclachl.or was negative
Zsr oncogenicity in the mouse.

- i1
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PENDING REGISTRATION INFORMATION IS NOT INCLUDED

G. Classification cf Cncogenic Potential:

Criteria contained in the final draft of the proposed EPA Guidelines
(12/1/85) feor classifying a carcinogen were considerad. These Guidelines
state that "Sufficient avidence of carcinogenicity indicates that there is
an increased incidence of malignant tumors or combined malignant ard
benign tumors: a) in multiple species {MET] or strains: b) in multiple
experiments [MET] (e.g., with different routes of administration or using

- different dose levels; or ¢) to an unusual degree in a single experiment

with cegard to high incidence [MET], umsual site or type of tumor [MET],
or early age of onset [MET]. Additional evidence may be provided by data
on dose-response effects (MET], as well as information fram short-term
tests [partially MET] or on chemical structure [MET]".

Alachlor met all but one of the criteria specified for the B-2
classification, any of which alone can be sufficient for such a classification.
That is, alachlor produced an increased incidence in malignant, or combined
malignant and benign, nasal turbinate tumors (and other tumor types) in.
long=-Evans rats in three different experiments at more than one dose level
via dietary administration. Alachlor also produced a statisticaily
significant increase in lung tumors in female (D-1 mice at 2 dose levels.
In another experiment with Long-Evans rats, nasal turbinate tumors occured
after only 5-6 months of exposure. The tumor incidence was as high as
50% and tumor site was urmusual; i.e., not an increase of a nommal high
background tumor type. Additionaly, a metabolite of alachlor was mutagenic
in the Ames Test at 6 dcse levels.

Metolachlor when fed to CD
rats, caused an 1N incidence of necplastic nodules in females at the
high decse; metclachlcer was negative for oncogenicity in the mouse.

The camiittee concluded that the data available for alachlor (from animal
studies) is sufficient Zor its classification as a 3-2 "Probable Human
Carcinogen”.

H. Maijor Rebuttals -v Monsanto

The camittee also addressed the follcwing malor points:

1. It is contended that the rat is not the apprceriate model for
assessing potential affects on humans; rather the monkey is more
appropriace.

The commitsze disagrees since for this cnemical it appears that
the rat produces metacolites similar ko <hcse coserved in man.
Mcreover, these very metabolites Zelong £ 1ne class of alachlor
metabolites whizn seem fo have autagenic activity (refer to sections
on Metabolism and Mutagenicizy). i

-5
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Major Rebuttals (continued)

It is contended that nasal turbinate tumors are strain specific / & ; szed
m?m Rat). " it ’
The camittee found no evidence that this is ing ot.hor than
conjecture - fo-other—rat—strain-has—been—tested<d Furthermore, nasal
turbinate tumors were not the only response in Long-Evans rats.

It is contended that the "effects" are not seen in monkey and
dog.

The camittee concluded that data for subchronic (less than
lifetime) exposure of other species can not refute oncogenic effect
in a lifetime study.

It is contended that the mouse study did not show any oncogencic

affect for alachlor.

The camittee disagrees with this conclusion (see review of mouse
study, section D.4)

IPA's detailed response 0 Monsanto's Rebuttal is appended :o
th:s panel report.
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Page is not included in this copy.

Pages AS through & are not included.

The material not included contains the following type of
.information: .

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential étatement of formula.
Information about a pending registration action.

] FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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(m i; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

", g WASHINGTON, D.C. 20460

S s\ :
AL 796
PEITICIDES A‘n'n"v‘::?:wmnnc-
MEMORANDUM

SUBJECT: Transmittal of the Final FIFRA Scientific Advisory
Panel Reports on the June 25-26, 1986, Meeting

TO: Douglas D. Campt, Director
Office of Pesticide Programs (TS-766)

¥

The above mentioned meeting of the FIFRA Scientific Advisory
Panel (SAP) was an open mseting held in Arlington, Virginia, to
review the Office of Drinking Water's Health Advisory documents
for the following pesticides:

_A1)--Alachlor (9) Endrin

(2) Aldicarb {10) Ethylene Dibromide (EDB)

(3) Carbeofuran . (11) Heptachlor/Heptachlor Epoxide
(4) Chlordane (12) Lindane

{5) 2,4-D (13) Methoxychlor

(6) Dibromochloropropane {(DBCP) (14) Oxamyl

(7) 1,2=-Dichloropropane (15) Toxaphene

(8) 2,4,5-TP

Please find attached the SAP's final reports on the draft
Health Advisories discussed at the meeting.

il

St"e{hen L. Johnson, Executive Secretary
PIFRA Scientific Advisory Panel (TS-769:

Attachments

cc: Panel Members t
John A. Moore
James Lamb
Al Heier
Susan 3. Sherman Iy
John W. Melone Ad 48
James Akerman
Joseph Cotruvo
Arnold Xuzmack
ZPA Participants



FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT

SCIENTIFIC ADVISORY PANEL

Consideration of Health Advisory on Alachlor

The Federal Insecticide, Fungicide, and Rodenticide Act (FIPRA)
Scientific Advisory Panel (SAP) has completed review of the Office
of Drinking Water's (ODW) Health Advisory for Alachlor. The review
was conducted in an open meeting held in Arlington, Virginia on
June 26, 1986. All Panel members were present for the review,
except Dr. Rosmarie von Rumker and Dr. Thomas W. Clarkson.

Public notice of the meeting was published in the Feceral Regis-
ter on Wednesday, June 4, 1986. ,

Cral statements were received fram staff of the Envirommental
Proteczion Agency and from Mr. Chuck Pace, representing the National
Audubon Society. ‘

In consideration of all matters brought out during the meeting
and careful review of all documents presented by the Agency, the
Panel :nanimously submits the follcwing report.

REPORT OF SAP RECOMMENDATIONS

General Comments

The Panel agrees, in concept, with the EPA/ODW program of pre-
paring health advisories on selected pesticides and other chemicals
that have been or could be found :n drinking water supplies. These
nealth advisories could be useful =5 regional, state and local -~
cfficials in assessing the severi:ty of incidents involving drinking
water contamination. However, the Panel also agrees with several
comments offered by the public that these documents, though prepared
by EPA only as “"advisories,” will De adopted as real or de facto
laws and regulations by; other agencies. Consequently, it is
extremely important that these heaith advisories present the most
scient:fically defensible positions possible. Further, zhese
documents should be reviewed and :odated on a regular basis.

The Panel believes that heal:” advisory documents shculd present
multiple calculations of health ad+v7iscories to show the exzent cf
agreement Detween diZferent studies and endpoints. These should
include zhe use 2=f Liuman data, the most appropriate NOAEL, and the

i3
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most appropriate LOAEL for toxic effects in multiple species

including man. The health advisories should then conclude which

of the adbove is most appropriate and present the range upon which

the conclusion is based. One approach that should be considered
strongly is the presentation of the above data in a tabular form
similar to the National Academy of Sciences drinking water document,
1977 Drinking Water and Health, Volume I, National Academy Press,
Washington, D.C. Furthermore, specific criteria should be established
for how and when each uncertainty factor, i.e., 5, 10, 100, 1000,

or 10000, is to be used. Presently, the entire process appears to

be proceeding in a rather whimsical manner. Por instance in one
example, even though several carcinogenicity studies on a chemical
had been ccmpleted and deemed adequate, the lifetime heaith advisory
was calculated using subchronic data and then divided by an additional
factor of 10 for uncertainty. This resulted in a 100~ to 200-fold
lower health advisory than would have been calculated: from the
available chronic data. Since the health advisories are likely to
beccme real or de facto regulations, much greater attention must be
given to the scientific validity of these documents.

In some of the health advisories it was stated that "the
chemical®” may be classified as a Graup B, C, etc., carcinogen. Will
some of these compounds be classified by the Agency as of the effec-
tive dates of the health advisories? If so, this i1nformation should
be included 1n the health advisories. In addition, when carcino-
genic endpoints have been demcnstrated for a chemical, upper and
lower confidence limits and maximum likely estimates (MLE) should be
inc luded.

Although the Panel agrees with the potential utility cf the
l1-day health advisories, their reliability may be greatly affected
oy the types of data used to calculate them. Particularly, one
must be certain that the endpoint, where an effect level is inter-
preted, is a toxic effect resulting from the chemical in guestion.
it must be realized that zhe l-day health advisories are subject to
errcr if the effect endpoints reflect merely a physioclogical vari-
aticn.

Lastly, the Panel recommends that the word “protective® be
remcved from the definiti:cn of the DWEL and supsstituted with a
‘no-2ffect-levei.”

Alachlor
, _

The Agency requested the Panel to focus ics attention upon
a set of i1ssues relating 2 the Health Advisory for Alachlor and
grovide any camments on =ne scientific and technical merit of the .
Jecument, fzcousing princitally upon =hose 3sections 2f the ZJocument
davered -o risk assessmen =, doth jualitative and gquantitative,

24



Panel Rosponse:

Included in the June 12, 1986, transmittal of materials for
the June 25-26, 1986, FIFRA Scientific Advisory Panel (SAP) meeting
were the following chemical specific issues for alachlor:

1. In considering its carcinogenic potential, the Agency has
placed alachlor into Group B2: Probable Human Carcinogen,
according to EPA's proposed scheme. Is this the approp-
priate categorization?

2. Are the tumors noted both during and at the termination of
the mouse oncogenicity study supportive of a conclusion that
alachlor is carcinogenic in this species?

Since alachlor is in Special Review and the Office of Pesticice
Programs (OPP) is planning to issue a PD 2/3 the summer of 1986,
the Office of Drinking Water (ODW) and the OPP have requested that
the Panel's review and comments on the above mentioned chemical
specific issues be deferred until after the issuance of the PD 2/3.
The Panel concurs with this request.

The Panel has no specific comments to make in addition to the
general comments presented above.

FOR THE CHAIRMAN

Certified as an accurate report of Findings:

. Ve //

Stephon/L. Jo
Zxecutive Sec ary
TIFRA Scientific Advisory ?2anel

- B d /'/.V.!
e T

%

Cate:

(o]}
p.
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Qualitative/Quantitative Risk Assessment
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: M 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
= £ NASSINGTON. D C 20469

wisoss  FILE COPY

MEMORANDUM

oOFrmICE OF i
PESTICIOES AaMO TORIC SUEUT ANCES

SUBJECT: Alachlor - Reevaluation by Peer-Review Group
FROM: Reto Engler, Chietf . -
Scientific Mission Support Statf -
Toxicology urancn/HeD (TS=769) 5}'0;7 &V
i
TO: Addressees o :
Attavhed rLor your review is a package ptepared>by
ur. dauswirth concerning issues on Alachlor raised by both A
the S5AP and Monsanto. - Please evaluate our previous Peer- i

Review and the questions raised in Dr. Hauswirtn's memo.

A meeting to discuss these issues is scheduled for
weanesday, April 15, 1987, at 1:30 PM in Dr. Farber's office.

tctacnment

ADDRESSEES:
T. <arber

~4. 3Urnaa

.. »asza

R, Levy

J. suest

=. xinde

Jj. Hauswirstn
A. zarwon

A. ™markus

3. 3urin ' -

D. 3eal
R. nmeliles
2. =arnes




007€99

ftio "l%

Y+ T84

{m 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Sy WASHINGTON, D.C. 20460

MM

Clddad K14 :
PESTICIOES AND TOXIC SUGETANCES

Subject: Alachlor - Classification as a 89 Oncooen

From: Ju‘ﬁth w. “&.\Sﬂ.l‘th. Ph.N. )‘M U - M !
Acting Head, Section VI /1} t? [
“Toxicoloay Rranch/HFD 3 / :

To: Peer RPeview Carwittee
Toxicoloqy Rranch/HFD

;"‘

‘

Rackagrourd:

"~ March 25, 1986, the Toxicoloay Uranch Peer Review Committee met tO evaluate
the weicht-of-the—evidence on Alachlor and to consider the classification of
Ajachlor as a B oncogen in the Position Document - 1 on Alachlor. The Conmittee
aareed that Alachlor was a B9 ancogen. Their lasis for this classification

is summarized below (taken from Peer Review Report on Alachlor, Arperdix I):

Alachlor met ali hut one of the criteria svecified for the

Rs clagsification, any of which alone can be sufficient for

such a classification. That is, alachlor oroduced an increased

incidence in malianant, cr cortined malignant and btenian,

nasal turtdinate tumors (and other tumor tvees) in Tom-Fvans rats

in three different exreriments at more than cne dose level .

via ddetary administration. Alachlor also oroduced a statisticallv

simificant increase in lung tumors in female CD-1 mice at two

dcse levels. In ancther exverirent with Long-Fvars rats, nasal

turbinate turors occurred after only 5-6 months of exposure.

The turmor incidence was as high as 5™ and tumor site was unusual:;

i.e., not an increase of a normal high hackground turor-type.

Additionally, a metaboiite of alachlor was mutagenic in the Ames

test at 6 dose .eveis.
“r, November 19, 1986 this classification was the sublect of a Sciehce Advisorv
“anel (SAP) meetina. The SAP aqreed that Alachlor was a R, oncocen as
-lefined hw the FPA Cancer Guidelines but questioned whether it was a probabie
wran carcincgen (see Apperdix II, Fenort of Panel Recammerdations). However,
they did not feel that Alachlor elicited a oositive ancogenic respeonse in the
use (see vertinent marts of transecript fram the meeting, Apperdix III ard
\ppendix II), since the incidence of lurg tumors in the female hich dose
Iroup was within the historical control rate for this strain of mouse
according o Sher et al. 'Moxicoioay Tetters 11:103-110, 1982). This data is
sumarized o nage 10 oF ~he Toxicoioay Peer Review Zeport on Alachlor 37
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For Canmittee Consideration:

As a result of the SAP decision ard the issuance of the Position Nocurent-?,3
(Federa. Reqister Notice of Octoher 8, 1986 The Alachior Special Review i
Technical Supmrt Nocurent Nated Septarber, 19°R), the registrant has asked
_for recorsideration of the oncoaenicitv classification of Alachior fram a Ry
10 a cAtemrv . Their justification can bte found in Aprendix IV. Rriefly
it is as foliicws:

o lack of oncogenicity in multiple species (since mouse stixly was corsidered
necative by ‘the SAP)

o Ouestionabie malionant tumor resoorse in muitipie experiments
- {nasal turhinate tunors were mostly benign)

o tLack of unusual dearee, site, tyoe or earlv orset {at doses below the wWr™
there was nct an urusually hidh inicidence of nasal twrhinate turors,
nasal turhinates were not raitinely examined at the time of the alachicr
studv? ! S

o Alac »3 not a genctoxic onccen arrd there are soecies differences
in its Tetabolism.

"he Cammittee is asked to corsider the reqistrant's arcurents for a c
clasgification F the oncogenic nrtential of Alachlor ard determine wrether

-

their arqurents are sufficient to charpe the cateoorization fram Ry to .

it
(A

oy
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{m b UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

P m—ctt™
MEMCRANDIM orsice oe
——— . PEETICIOES 4RO TOAIC PUBETANCES

SUBJECT: Peer Review of Alachlor 5
’ i
FROM: Esther Rinde, Ph.D. & shdte '
Sciencific Mission Support Staff
Toxicology Branch/HED (TS-769¢)

O: Robert Taylor = }
Product Manager ¢5
fungicide~Hernicide Branch
Registration Division (TS-=767¢)

The Toxicology Brancn Peer Roview Camiitee met on March &S5, 1986 =0
discuss and avaluate the weight-of-the-evidence on Alachlor, with particular
reference tc consideracion of wnether there is agreement on its classification
as a 3=-2 zarcirogen.

A. Individuals in Atzercance:

- Jeer Review Committee: (Signatures indicate concurrence 1Tt Deer
seview Jinless otnlerwise stated).

Theodcre M. Farser M Lﬂ

_-,‘__— -
-

el N

Reto Ingler

7,
. f R
ouis fasza Z:’VM ~ %0

7
Sertram Lite /;% f

Gary 3urin

Laurence Chitlick -

Aruice “ears

“illilam Marcus

coer- 2el.les

Istner unce Tl o
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A.

Individuals in Attendance (continued) _ |

2. ’Ravimrs: (Non-panel members responsible for data presentation; |
signatures indicate technical accuracy of pansl report.) :

Judith Sauswiren Qi 10 st

3. Peer review mambers in absentia: (Commitee members who were nct
able to attend the discussion: signatures indicate concurrence witn

the overall conclusions of the Caomittee.)
John A. Quest

Richard Hill

Stephen Johnson

Anne Barzen




3. material Reviewed:

The material available for teview consisted of the following: !

A. C[ER: A chronic PFeeding study of Alachlcor in Rats. Bio/Dynamics.

8. DER: A chronic Study of Alachlor Administered in feed tc long-
Svans Rats. Monsanto Znvirommental Health Laboratory.

C. IER: A Special Chronic Feeding Study with Alachlor in long-Evans
Rats. Monsanto. )

D. Tumor incidence table for the three rat studies cambined: alsoc DER
on Yonsanto's reevaluation of submucosal gland hyperplasia seen in
study reviewed under Part 5.2. of Peer Review Memo (3/17/86).

2. 2ER: an 18 Month Oncogenic Scudy in Mice. Bio/dynamics.
®. sher,S.P., R.D. Jensen and D... Sckelman. Spontanecus Tumors in

Zontroi T344 and Charles River CO Razs and Charles River O-1 and
36C3HF1l Mice. Toxicology Letters ll: 103-110, 1982.

3. Homburger,f., A.B. Russfield, J.H. Weisburger, S. Lim, S.P. Chak
and E.X. Weisburger. AaAging Changes in (D=1 HaM/ICR Mice reared
nder Standard taboraco:'y Conditions. J. Matl. Carcer Insz. SS:
37=45, 1975S.

4, Historical Control Data from 3:0/dynamics on Lung Tumors axd
Liver rors in (O-1 Mice.

L2
. Tacle: 3 Potency Estimates Zor Alacnler 3ased 3n at Toor Cata

Sraom =ne P0=1).

A copy ot the informaticn reviewed 1s appended t©o this sarel repcr=.

c. Sacxoroune -nfermation:

Alachler {2-chloro=2'6"' dietiyl-N-(methoxymethyl)-acetanilice)
-s registered for use as a selective nerdicide for the control of |
many sreamergent broadleaf weeds amd jrasses. In December 1984, a |
3pecial Review Position Document 1 was i1ssued on alachlor, in which the
Agercy soncluded Alachleor is a class 35 oncogen based on the propesed
27A Ju.celiines, and that "the weight ¢ the evidence dazmonstrates zhat
1lachicr 1S onccgenic to laboratory animals and, in the absence of data cn
agmans, Lt is srudent to treat alachicr as a probable human carcincgen”.

3 3peci:al Review Positicn Decument 2,3 (PD 2,3) is now Deing prepared
sn alacnlcor: it was felt that it would De teneficial at this tzme t> reevaluate
alacnlisr INrougn the peer review Srocess Sricr to ,.ssumg the PC 2,3, 2

% -0 -
? ,-i'.-CI-!g"l
| — /
\/ TH90CHy
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4
D. Evaluation of Oncogenicity Evicence for Alachlor: .

l. A Qronic Ffeeding Study of Alachlor in Rats:

!

Bio/dynamics acministered alachlor (Lasso Technical) in the diet to;

qroups of SO male and 50 female Long~Evans rats at concentracions of

0, 100, 300, cr 1000 ppm (0, l4, 42 and 126 mg/kg/cay, respectively) for
812 to 813 days (males) and 741 to 744 ‘days (Emlcs). Two different

lots of che techinical alachlor were used cduring the study: Lot ¢XHI-167,

scapilized with Q.5% epichl * (for the firse 1l mon of the
study) and Lot &EK-4, for the |
remainder of zhe sticy). 1he following incidence of cumors were observed.
SILDY ¢ 1
Tumor Sice Dose (mg/Kg/cay) __
and Tyoe Sex 3 14 [ 126
K]
Stamach: ; o
leiamycsarcoma M 9749 /39 9/5Q 1/50
g 0/50 0/50 - 0/%0 1749
cscecsarcama | 3/49 - 9/5Q - 0/50 ©3/5Q
s 3,540 3/90 Qs540 4/48
gastric
adenocarzinama “ 2/49 /50 0/53 2/59
F 3/50 3/59 0/53 /49

malignante Tmixed

jastric tumor 4 3/49 3,50 3/50 11,53
7 3,959 3/8Q 1,53 1T/
wvreid: .
foisicular acdencma M 1./48 P 1/39 21,58
T 3/49 743 2/36 2749
fallicular zarciccoma M 3/48 3,50 /49 2,54
F 349 NS J/46 3/48
sasal Turminates -
Tesplraccery epitheliom:
adencmas ) 3/46 /46 10/4L 23/42
g 3/49 /47 4742 2Q0/48
zarcincmas h| 3/46 /46 1/4% 0/42
7 3/49 747 1/42 J/48

!

*Soichlorchydrin is zarcinogenic for male Wistar racs and Sprague—Dawley rass:

When jiven in drisking wat2r it causes forestomach tanors (squamous cell

sapilicamas and carcincmas) it male Wistar rats (Konishi 2¢ al. Gamn 71.92"-3‘-.

380); zv inpnalatice Lt c2uses squamous carcsinamas of che nasa. ..aVIC[ {laskin,

'2¢ al. J. Nacl. Cancer Insz. 53:731-733, 1980). The effect of ecichleronydria

:n tumer Iormacion 1o tnis study is et Xicwn. ) 53
.- . 3
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" increased in oales ac the high dcse level {p<0.201).

(MERT INGREDIENT INFORMATION IS NOT INCLUDEE

5

. s

Masal turbinace tumors (mainly :-m.qn) ware significantly increased in
oth males (2<0.001) and famales (p<0.02) at zhe mid dose level (42 mg/kg/d) ancd

above .
Stwch malignant cumors mcmsad significanely (p<0.0Gl) in :ocm
sexes at the 1igh dose level.

Thyroid follicular twrors (adencmas and carcincmas) wers siqm--cantly
i

The lowest dose of alachlor tested in this study probably
axceeded a MID as gvidenced by hich mortality, compared to
controls. Incrsases in orjan weights (liver, kidmey, spleen,
ez al.) ware also noted, as were grass findings, ac all dese !
levels, indicacive of a compound relaced effect. i

2. A Qhrenic Peeding Stucdv of Alachlor in Rats:

Monsantd administered technical alachler (91.13%) in the 2iet t=
sroups of 3] male and :O Emla Long-Evans rats at concentracions of J,
3.3, S.3¢ ts 26 monchs. The alachlor was stabz-q,zed
' Epichlorchydrin was not used as a ki
following incicence of zumors/lesicns was cbserved. :

_STUDY_#2
- Cose (g/kg/dav) v
o Type Sex Conerol Lo Medium Aign
and Site Q 3.8 2.5 S.
avrzid
fcilicular
aclencma e 2/49 339 3/49 /49
7 1/49 e+ B J4/49 247
carsincma e WA <3¢ 1749 R
? 3/49 =49 1’49 49
Lmpnesartoma M 3749 : ,‘5 d 136 3,53
4 T 3/48 3 38 3,743
ronal
sneccnranocyT=ma .
Jenign “ 3,30 -1t %34 3,34
? /49 M- 3,30 /49
Talignant K} 250 .50 3,54 230
7 A9 .39 3,30 /49
csesTursinaces
TespLracary 2¢ithelilm
adenana M 245 . 48 3/48 O -
z 3,742 D X1 LAt 248
~eerstizrama 1 3748 .. 48 N 3748
T 42 3oad 347 3/43
jiomucTsal jland ,
cencma | 2 £ . 48 .48 /%
3 3,42 Y /47 byt
2012, TYperc.isia,
esaclasi: - .48 L 48 =48 L8
B 3742 23 347 2,43

JUSTLCTSSaL j.ira

WTerslasL: A - L8 . 48 348 P

(V1)
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thamddouqrmpalsohad:hxsmrmdmmlummxsmm\ada
- submucosal gland acencma.

increased (p<0.08) in the high dose females.

in zhe high dose male group.

sean

performed a nistological reevaluaticn: their report indicated that the

sumnucesal nasal lesions (hyperplasia) were not neoplastic, howewver their analysis
refleczed a slightly higher incidence cf adencmas of the nasal cavity. =Pl's
Jdiagrnosis is campared with thac of Meonsanto in the table below. v

BEST AYNILABLE covy )

Nasal turbinate tumors were significantly elevated (p<0.0l) in both males
females at 13 mg/kq/day (the highest dose tested). One female rat in :

Thymus lymphosarcamas and adrenal phesochramocytamnas “ers siqnizlcanély

There was a non-significant increase in thyroid follicular cell tumors

The highest dose tested probably exceeded a MID in female
rats, as evidenced by 3 16% increase in mortality over thac
in the control. (In male rats, high mortality in the
corvesponding control group may have obscured an increased
mortality i{n high Jcse males.)

Mcnsanto was requested to reevaluate the suamcosal gland hyperplasia
in both males and females. xperimental Pachology lLaboratories, Inc. #(EPL)

£PL's data . Mcesanto's cdaca
;;c:;gc/ iz Males Females Males Famales
2 234 3,42 PRt 3 42.
. .47 J/42 3,48 J3-44
2.3 3744 AT /48 AT
2.3 15/45 14,48 1138 3.48

Nasal turbinate adencmas

itar

s aTle

3£ 2xpesure (S=8 months) sufficient =z induce ocular lasions as senfirmed
oy tne ensuiting ophthalmologist) e treated animals were Jivided into 3

Tous
tointLl
sased
Jroun
era

The entmTiozroup Sram 3tudy #2 2iscussed accve under secticon I can ilsc e

Jorsi

3. A Special Chronic Feeding Study with Alachlor

In a study performed Dy Monsantd, alachlcr was administeyed in the
3 long-Evans racs at a concentraticn of 126 mg/kg/day. zer a per:ad

s~. 3Sroup I animals were desigrated to remain on the treacnent diet
2me and of the two~year study period; group II animals were selected,
sn zne s:ac.s 2f wheir ocular lesions, £aor interim sacrifice: and
227 animals, sased on predicted octential recovery from ocular lesicns,
slacec on :ntreaced diees for tne remaincer of the stucdy pericd.

Y -

G
w"

Jerad "ers since e Twe 3tudies «ere Tun Ioncurrently. -

T2

2SS

JTTUDLNG ITOCesSS «<as v Zesizn telective Ior susceptinilisty for ocular
3AS Ard -CC 3 TINCOm 3electicn, “owever, 9% of rha fama’ac Larn 1 Ffanend
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STUDY 4§43 :
Control Geowp T Geaup 11T
Nasal turbinates !
resplratory i
ewithelium M 0/45 42/61 19/17
adencma F 0/42 /3 19/46
carcincma M 0/45 1/61 on?
g 0/42 /S 1446
Thymus lymphosarzcoma M 0/49 1/68 1716
F G/48 /S 1743
Adrenal pheochromocytama :
benign A | . 3/50 8/70 2720
s 1749 /N 2/48
malignane h | 2/50 270 1720
£ /49 /731 0/48
Thyroid follicular :
adencma \ | 2/39 3,85 /20
£ 1749 4/31 3749
sarcincoma b | 1749 - 10/69 1/20
s 3/49 /31 /49
stoanach
nixed carcino- | 3,53 3/68 3720
sarcoma s 3,50 3/31 3/49
inaplastic sarcoma 3/50 168 J3/20
? 3/50. 3731 /49
idenocarsin b | 3,50 2,68 J/20
7 Jd/50 W0/31 3749
-8 .Jnyssarcama | 3/50 3/68 3/20
g 3/50 1g/21 3/4°
ndiis. saccoma M 3/50 /68 3/20
: 3/50 16/31 2749
ndiff. zarcinoma b 3,50 J/68 /20
s 3,50 3/31 /49
3rain
teurcegithel.iama bl 3.%0 1,70 /30
s 3/3¢C &3 749
sontinued)

5 .

66
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STUDY ¢3 (continued)

Control Crop I St?up 1994

Liver .
hepatama b 1/50 /0 3/20
F 0/50. 1/31 749
necplastic accdule h | 0/50 /70 b Ve ]
F 0/5Q /31 L/49
hepatocellular M 2/50 2/70 0/20
sarrincma F 0/30 2/31 1/49

Ncte zhat nasal turdinate adencmas .cveloped in racs axpcud av alac.“.‘.t
£2r only 5-4 monehs at the beginning of the study (Group I[II).

The MID was exceaded in famale rits, as evidenced by
a stacistically significant increase in mortality:
{In nales, this single docse tested probably approached MIZ.:

Mcnsanto submitted a reevaluation of the neurcepithelicnas ssen i1n this
study: alectron microscopy of such a tumor from one of the animals showed
*intermediate fiber typical of keratin®, fram which Monsante concluded zhat
sne Tomor was epithelial, mot neural. C.I1.I.T. also reevaluated all o
srain umers and concluded that they were axtensions of nasal adenocarc:incomas
and ¢t crain tuwers. Hdowever, a discreparcy (n animal numbers diagncses
semains T Je resclved before either Mcnsanto's =r C.I1.l1.T.'s conclusices
;an D& 2ccepgeac [ J. Hauswirth Memo). ionsanto has deen informed of ta:
iiscregancy.



3

3. An 18 Month Oncogenic Studv in Mice i

i
In a study performed =y 3io/dynamics, alachlor (Lasso zechnical)® was
curistered in the diet to Toups of £ifty male and fifey fenale CD~l mice
ic Zxeages corresponding to the fallowing levels: 0, 26, T8 and 260 kg /cay.
e incidence of pertinent sor-necplastic and neoplastic changes are -
tarulatad belcow.
STUDY #4

Oose (mg, kg/day) v
Low

Coneral g (High
Q 26 78 i 260

.;.3 Sconchiolar-
aveclar 6,50 /50 - 4/50 10/50

3,30 /30 -1 050 ~

[ I N

.53 5,50 .50 . 2750
. i/50 150 1,50 P10

’i
g

/339 3/50 3,50 © 350
3,30 /350 3,50 R V-1

ON IS NOT INGLUDEL

H

"

#®

h

j
oL

/358 13/30 13,50 2/50
5/39 5,30 12,30 © 38/30

Ig;
ye
4
g L

130 4,30 750
3,34 3,350 50

(NERT INGREDIENT INFQRMAT
) g

&

nor

[FN &}

arzicoaea “ .82 RVA-D| .30 4,34
: 3,38 3/35¢ LS 3,330
: 2. s 230 J.%9 BPA-1Y|
- -
: »So s - 380
ImTTTenILil tarsin ¥ .33 BRIV =3.32 3,30
FITCTIMBTILAL XeLYD B -1V 3,30 3. %4 3,50
:
ITanular cell : bAD 2,59 A LSg
Tveslastoma

"Alachler was sugpiiac i1n Twe cacohes:
ot XJI-167 used Iusing wne fimss Ll menens of e study was
stapilized wizn 3.33% cionlcrsnydring Lot MEK-S, Sy
-2st ” monehs, was sTasiliZac wiss

The malcr target crgan for sncogenicity was e lung. 2 The
-TIilerc? @ lLing Sronchizalvec.is TGS vas sigméicantly lncreased
T kse Immales <3.3S. anc w<as alsc signiiicant z<Q.:%:
13n Icse Zmmalas wnizo iiaed =0 #xtremis Juring ne study. The

-TSLI2NC2 T LUNG TUMCrs Ln famales enicon sied 2uring the stucy was:

-~ .ms e
.

I e

N

oa -
- ' 4 =y
- P, -
ol g oo 3 BYRIH
.. v e
oy 4 PO
s aw
P ;
ey - -
- am
. =

et P
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The MID was probably reached or slightly exceeded
at the high-dose in female mice, as evidenced by
slignt increase in mortality, 108 body <eight
degression, an increase in thyroid follicular
atrophy and in kidney chronic interstitial fibrosis.

Monsanto submitzed an addendum to this study on 2/25/85. The
report contains an evaluation done by Bio/dynamics cn the nasal turbinates
»f mice in the control and high dose group. Tissues from all remaining
animals were axamined (originally only 1G mc&/sex/group had been examined).
No nasal turbinate tumors were found. ;

S. Historical Centrol Informaticn

Historical control data an lung tumors in D=1 mice could be found
in the open literature:

I ¥SD Study: Sher et al. Texicology Lletters 11:103-110, 1982.

¥ - animals: M 1232 ; N - groups: K S | Age: B81-105 weeks
F 1249 ! P2 i
acenama | J-38%
T 0-4l3
adenccarcin M J--183
FOd-il%
II Zompurger Cata: Hompurger et al. . Nael. lancer Inst.  35:37-43, 137S.
W o= animals k! 39
.18 months
b 2
icercma B 4 -
adenocarcinama M -
g : '

The MSD study duration was too long, so that camparisons based on irese
>=nerols could not e made, however the study .ength Zrom wWhicn the
Zomburger Cata was derived, was appropriate. These latter control values «ere
axceeded in the treated animals of study #4:; Zurtrerncre, the Hompurger Zata
azpear o indicate =natc the response seen in concurrent male controls was aign,
wrich cculd be masking -ne true response in the Treated males.

‘Additional histcorical control Zata cotained fram 3io—dynamics on TR@
‘imz:idence of lung and liver tumors in T0-1 mice Zzr corcurrently cun studies
were digcussed tut were alsc Iound to e lragprIpriate Jecause the lengtn ot
=2 studies was 23-38 renths, exceeding the 13 wnens £ the Alachlcr stuay.

Historical control 2ata or trhe rats Zas requested from Mensanta, Sut
mas 0t been macde 3ivailas.e it Tnls Iime.
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E. Additional Toxicology Data on Alachler:

1. Mecabolism:

Fourteen metabolites of alachlor have been found in the urine and
13 in feces of Sgtagm-mvlay rzats fed alachlor. Only three of these were
found in doth urine and feces (Figure 1l & 2). Approximately 89% of the
radicactivity is eliminated in urine and feces {l:l) within four days; the
rate of elimination is diphasic. Mercapturic acid, glucuronic acid, sulface
cenjugation and side chain hydruxylaticn are important metabolic pathwavs
in the rat. Cne metabolite found in rat urine, N=[2-ethyl-6-(l-nydroxyetayl)-
phenyl] -N=-{methcxymethyl)-2(methylsulfonyl)acetamide (metabolite XII), was
mcaqemc in the jmes salmorella assay, both an:.'x and without metabolic
activacion.

In Resus mocnkeys, 5 coniucates wers identified in urine cnly

(Figure 3) <hen alachlor was given intravenously: 92-34% of the tocal

- radiocactivity was exc:e:od in the urine Juring the first 24 hours and
31=-34% in zne feces Zuring the first 48 hours (9=-10:1). Studies wia 2

ather rutes ....n:am.xsc.;la: and topical;) were ccrs.de:ed unacceptable.

In ‘wman biomoritoring studies, metapolites which contained dieznyl
aniline {JEA) arxd hydroxy-ethyl. echyl aniline (‘-iEEA) moieties of alachlce
sere dencifi in urine.

Yiote that metabolites with both the HEZA and TEA moieties were fourd in
S0th Aumans and racs (mecapolite XII also concains the HEEA woietyl; ancd Jnile
Monsants claims tnat the monkay 1S a "better model Zor man 1n the case £

alacalor"® :n morxeys, -nly metabolites wizh e DEA moiety were Ssound. -
. '\ .H - \\ ~2 ;
CEN: \ P SEEA: \'\ ,.-\ N2 Mecanolize XIZ: \ iy p
— . — / \
I ’/ \ z N\ / H K
—3 N/.
4 |
Z. wen=_rcogenic Toxicological Iffects 2 z
The acute cral Wxj's in the rat of alacnlicr 30%) and tecnnical alacnl:t
ire 2.3 3,%3 and J1.33-1.2 3/kg, respectively. In mice the acute Sral Lik;

>f =2c¢cnn:zzal alacnlor is 2.1 g/kg.

3 J=eneration reproducticn study .n Jharles River Scrague—Cawley
Z .3:3, ::-.e MOEL was 10 =wg/kg based on <ilrey 2££ects (Shronic -ephrizis,
i Sydrorecnrosis) seen 1n T3 adult males and Tin male pups.

In a cne vear subcnrenic Deagle zog study whe NCEL aas . -:;/kg,f'av cased -n
~emcsilerss.Ls s@en in liver, Xidney and sgleen of Zogs in tne 3 and W0 g, kg, day

jTouCs.
Alachlcr ~as not T2ratogenis o racs it 400 g, %g/day (STTY.

A NCEL Zzr nen-necclastis zoxicity <as astanlisned Ior alachicr - 2
a3 s nrorac faeding creogeniIity 3tuly Lo Long-2vans 7ati.  ne NCEL .as <)
.5 G, X3, 2day zasad upon moltiay If r2elna sigmentacion and lncreased xrzalt?

e .7 zne famalas and icnormal 2isseminacad $s¢l Ln male ...e..

{1 41

-

* Mensanz. '3 Feout=al o Adachlor Ph-i;
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3. Mutagenicity:

The results of mutagenicity testing condt.;cted on alachlor are
swmmarized in the following table.

i

Test Core ‘Resule Canments
Classification
Ames Assay - acceptable negative a positive

response
. was seen at 5000 ug/
E plate in TA 1535 but
the response was not

repeateod for consecutiv

doses.
Gene mutation acceptacle negative
in CHO cells 8
HGPRT locus
In=riva bone acceptable negative "0 structureal or
marrow chrom— mmerical chromo—
cscme aberraticn samal anerracions
assay :
In=vivo = in
71tro hepatocyte accegtatle Dositive xsitive at hignest
JNA repair assay ] Icse rested (l.J3g/
<g/cday) - “weakly
jenctcxic”
NA Jamage in acceptania . negative 3:3 nct cause MA
3. suptilis 445 lamace. G-

-

ang =217 20,20 g, /2laca)

As ncted in tne metabclism secticn of =his report one netabcliz2 2f alachlor
ad pos:itive in the Ames assay ‘TA .00 - cch with and without metaocol.c aczivatizn
six test doses). :

25
ve

(Y N1
"o

4. Structure=-Activiey Correlations:

Alachlor is structurally related =0 merolachlc~ and acetocalcer,
st-.czures of which are shown Delcw.

) =3
, 3
{ Ha-2-CHe —\ im0
R -3 y R R 3 -
[ I~ . 4 ~ 1
LY , \'_":"‘.\‘~ \ / l"':--:- -~ o - {
R ] - i
> .
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Limited mtagenici:y daca are available on mstolachlor. It has
Seen reported to De negacive in the mes salncnella assay and dic not
“ave any effects on ferzility, Iygote or embryo survival in the in vive
Jsveloping spern mouse assay. Metolachlor, wilen fed to O racs ac levels
>f 30,300 and 3C00 ppm caused an increase in proliferacive liver lesicns
{neoplastic nodules) in the hz.c;h dose Sfamale rats. [a this scudy nasal
suyrninace tumors were seen in two high dese males and coe high dose female.
veeolachlor was negacive Sor oncsgenic' in =he mouse. “etalachlor has
~ean evaluated in Peer Review 3as a class dz..-mr; dencified mertazolis
sf-metolachlor are shown Delcws

PENDING REGISTRATION INFORMATION IS NOT INCLUDED
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Weight of Evidence Censiderations:

! .
The committss considersd the followinq facts rzegarding toxicology

data on alacnlor to be of importance in a wax.an. of evidence determinacicn
of oncogenic poetential. !

1.

\h

Adminiseraeion of alachlor in ehe diec to long-Evans racs is associazed
with scaetiscically significant increases in incidence over the conesml

in the follcwirng LUmDEs:

Nasal curdbinacte tumors (mostly bem.gn) ae aid and hich dosas
in both sexes.

Thyroid follicular tumors in nale rats.
Malicnant stomach tumors in male and female racs.

administracion of alachlor in the diet stc fenale -1 mice is associaved -

‘with a stacistically significanc increase in .ung cuanrs (Sronenicias~

alveolar adencmas and carcincmas) in famale mice.

Alachlor was testad in several in vitrs and in vivo assays for sucacenicicr
and/or NA damace. Of these only the 11 vivo — in viero hepatocyte NA
repair assay was positive - ard only at wne HDT. Ik was judged, therefore,
to be “weakly cenotoxic®, however a mecaptolite of alachlor wag fzune =9

e positive in the Aames Test (Strain TA i00), boeth wizh ang without
mecapolic activation cver § test doses.

The mecabolize referved to above (s a =ol ec{ Ccommen 0 metasolites
fzund in Dcen Mumans and facs (Ut act in Tonkeys). This daca is signific
in-soemucn 3S Monsant<s maineains chat the morkey is a "bSetzer model Isv

:n 2he case 3f alachlor® (Mensanes's Repuctal =3 Alacalor 20-1)

oy

Metclachlicr, anceler structurally relaced herzicide, when fed o
zats, lJaused 2an Lagrease in Liver necp.astic rcdules in the high dese
famales. In =nis same study, nasal sursinace Tumors were seen i3 . "3
:cse males ard L nigh Zese female, owever meeslachlor was negacitE

ar ‘nc::c_;e":..:‘:‘ in =he puse.
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G. Classificacion of Onccgenic “ctential:

]
v

Criteria contained in the final draft of the proposed EPA Guidelizes
(12/1/85) for classifyirg a carcinogen werw: considered. These Guidelines
stace that "Sufficient evidence of carcincgenicity indicates thac there is
an increased incidence of rmalignant tumrs or cambined malignant and
benign tumors: a) in multiple species [MET] or strains; 3) in multiple
experiments (MET] (e.g., with differentc rcutes of administraticn =r using
different dose levels; or ¢) to an unusual deqm in a single experiment
with regard to high incidence [MET], urnusual site or type of tuwor MET],
or early age of onset {MET]. Acditiocnal evidence may e provided by cacsz
on dose~response effects (MET], as well as informaticn from shoro-zerms
rests [gartially MET] or on chemical structure (MET]®.

Alachlor met all sut cre of che criteria specified for the 3-2
slasgificazion, any of Which alcne can be sufficient for such a classificagizn.
That is, alachlor produced an increased ingidence in malignane, cr comdined
malignant and ‘benign. nasal turdinace umors (and other wumor types) (n
ong-Evans rats in three different experiments ac more than one dose level
713 dietary administration. Alachleor also produced a statistically
significant increase in lung tumors in female CO-l mice at 2 dose lavels.
In ancther experiment with Long-Zvans rats, nasal cturdinate tumors oczured

feer only 5-6 months of exposure. The tumor incidence <as as hign as
30% and mmor site was unusual; i.2., not an increase of a nocmal high
sackground tumcr type. additicnaly, a metabolite of alachlor was —wrcagenicz
11 the Ames Test at 6 dese levels.

Metzlacnlcor wten fac w2 2
£ necglastic nodules in femaies 3t The
30 Jese:r netolachler was negative for ocncogenicity in the mouse.

- te

The commitiee concluced =hac the cata avairlaoie Izr alacnisr (Imom
m...c:ies) is sufficient for its classificatizn as 3 3=2 "Przcanlie =i
larcinogen”.

an.ma.

'
?

3
3. Ma-cr Rsbuttals Sy Monsanto

The committa2e alsc sddressed tne Icllcwing major eints:

- It is contended zhat zhe Tat LS nct she approeriate wdel Ior
assessing cotential 2£fects >n Nuwnmans; rather e senkey s xre
appropriate. .

The commitsee disagrees 3inge for mhis chemicalr Lt ippPears Inas
e rac produces mecaccliszs s;:n. ar =0 thcse gserved Ln —arn.
Mcrecver, these very Tecasclitas Zeliong =0 the class £ alacnlor

mertapolizes wnisa seem o nave muzagenis activizy (refar I3
in Yetapclism and Mutagenisity.

-t

N ¢ -

- “atawt
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Maior Refuttals (continued)

It is contended that nasal turbinate tumors are strain specific JA szté
(Long-Evans Rat). ; 7 PN R 3
! 4 ATHORY s
The cammittee found no evidence that this is afiything other than
conjecturs = ho-other——rat—strainhas-been—tested< Furthermore, nasal
turbinate tumors were not the only response in long-Evans rats.

It is contended that the "effects® are not seen in monkey and
m‘ ‘
The camittes concluded that data for subchronic (less than

lifetime) exposure of other species can not refute oncogenic effect
in a lifetima study.

It is contended that the mouse s:udy did not show any oncogencic
effect for alachlor.

™e camittee disagrees wu:h this conclusion (see review of mouse
study, section D.4)

EPA's Zetailed response :c ¥Monsants's Febuttal is appended o
=n1is panel report.
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Page is not included in this copy.

Pages ! \ through !S are not included.

The material not included contains the following type of
information: :

Identity'of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.'
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.

FIFRA registration data.

The document is a duplicate of page(s) .

f Information about a pending registration action.

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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:
FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDZ ACT

SCIENTIFIC ADVISORY PANEL

A Set of Scientific Issues ining Considered by the Agency in
Connection with the Special Review of Alachlor

3

The Federal Insecticide, Fungicide, and Rodenticide Act
{FIFRA) Scientific Advisory Panel (SAP) has completed review
of the data base supporting the Environmental Protection Agency's
(EPA) preliminary decision to cancel the registrzations of all
pesticide products containing the active ingredient Alachlor
unless certain modifications to the terms and conditions of
registrations are made by the registrants. The revievw was
conducted in an open meeting held in Arlington, Virginia, on
November 19, 1986. All Panel members except Dr. Harold L. Bergman,
Dr. John J. Lach, and Dr. Thomas W. Clarkson were present for
the review, Although Dr. Lech was not present at the meeting,
he provided his comments via the telephone to the Chairman of
the Scientific Advisory Panel and agreed with the Panel’'s
recommendations.

Public notice of the meeting was publiished in the Federal
Register on Friday, October 24, 1986.

Oral statements wvere received from staff of the Environ-
mental Protection Agency and frox Mr. Robert Harness, Monsanto
. Company.

In consideration of all matters brought ocut during the
meeting and careful review of all documents presented by the
Agency, the Panel unanimously submits the following report.

REPORT CF PANEL RECOMMENDATIONS

Alachlor

The Agency raquested the Panel %o focus i:s attention
ugon a g=2t of scientific issues relating to the Special Review
of Alachlor. There follows a list of the issues and the Panel’'s

r2sponse o 2ach issus:
: < " 59




«. Toxicological Issues

The Agency has classified Alachlor as a category B2
probable human carcinogen.

1. Part of the basis for this classification is a gstatisticall

Panel Response:

The Panel does not agree with the Agency's {nterpretation
of the female mouse lung tumor data. The technical support
document incorrectly suggests that the 1 sher paper's data are
from mice 81 to 103 weeks of age. In reality, the paper clearly
states that "Almost all studies were of 81 weeks duration in mice
«es". The Panel recognizes that lung tumor incidence in aice
represents one of the mote variable endpoints in caccinogenesis
bioassays. The contrel incidence for adenomas/caccinomas in the
Monsanto study wss 68, wvhereas the average incidence in 1240
contrdl mice was 17% (range 0-41%). Thus, the finding of a lung
tumor incidence of 22% in the high dose group was considered by
the Panel to be within the limits Qf normal variation. Additional
support for this interpretation wvas provided by the lack of evidence
of progression from benign to malignant tumors, and the lack of
an increase in tumor multiplicity in treated mice.

2. The rat iz an appropriate model for predicting
human risk for alachlor.

Panel Resctcensge:

The Panei agrees that more data are available on setadbolism
of alachlor and on the carcinogenic potential of this chemical
in rats than in other species. The Panel concurs that alachlor
is carcinogenic for the rat and that it produces nasal adenomas
and adenoccarcinomas, an unusual type of neoplasm that has a“ low
spontaneocus incidence. However, whether the rat (or any other
nonhuman species) is an appropriate model €or predicting human
cisk for alachlor is not presently an answerable question. The
Panel believes that the monkey may be a better metabolic surrogate
for man than is the rat; unfortunately, data are not available on
the tumorigenicity of alachlor in the monkey, so the cizcle of
avidence for carcinogenesis risk evaluation in this species
cannot be closed. Thus, the only positive evidence on which to
evaluate human risk of carcinogenicity ia the rat data. (The
ranel does not telieve that the mouse data show that
1 sher, S.2., et al. (1982) Spontanecus Tumors in Control F344
and Charles River-~CD Ratas and Charles River CD-1 and B6CIHF. Mize.
Toxicoiogy Letters 11:103-110 i1
‘ T iSee 3



alachlor is carcinogenic inithi: speciegs.) The Panel suggests,
howeves, that metabolic data from the monksy may be used to
scale the interpretation ot':i:k fzom the rat data.

The Panel believes th&t alachlor should bdbe clas:iticd
as a 3: carcinogen based on the production of an unusual
type of neoplasm in the rat, coupled with the finding that
two metabolites of alachlor; are mutagenic. WwWhile the Panel
is not comfortable with the implied conclusion of the EPA
Guideline that this classif'ication means that alachlor is a
pFrobable human carcinogen, the data available claatly neet
the criteria for By classitication.

B. Exgosure Issues

3

The Agency estimated ipplicator dosage by pooling
monsantc patch data and surrogate patch data {rom
ublished exposure studies to calculate a range of

exgosure, ans tEQl\ CEEIIQE this range to the EXO'

pON1tOC1ing dosage.

Panel Response:- -~

t was encouraging to see the use of a limited amcunt cf
mcnizoring data, both by the Agency and by the Mcnsar=<o

rany. Even though the data are limited in scope, it can

72 =z corroborate the exposure assessment generated by the

noy We compliment the Agency on expediting the incc-porat:on
zna 1985 Monsanto biomonitoring study in its exposure and

15k assessment evaluation.

W3 0

AN VIR VIR T N ¥ )
beern ) D Qb

TOR TYEZ CHAIRMAN

Zars.2.2d as an accu:ate rezort of Findings:

sy

SLecndny L. Jchnsgn
Xxecuzlve Secr ty

TITRA Scientific Advisory Fanel

1

i 2
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[

Now, if vou use time Lu tumor, you have anot=er

factor that you are throwing i1n, and it does not necessar:ily
make the risk go down by using maximum dose now, because

the timing is different. In cther wcrds, the timing ccmes
in so early, so much earlier, that the monotonicity 1is

restored.

DR.
also, that the

MR.

SWENBERG:

Is that Monsanto's position

126 exceeded the MTDL?

HARNESS:

Yes, it is.

OR. And what akout 42; is that acserzz3

by everyone as meeting an MTD?

OR. HAUSWIFTH we feel as if it procbkably

4 and 15 mill:grams prceable

‘ sliznctly exceeded an MTD; g
izgrlazned Tne MTO.

Jces Monsanto agree with thac’

MB, HARNESS: This 1s Thomas Furman. D2r. For—:zz
- 4 18 In cur TexXicc.logy srcurz. .
- i
: . i JR. FURMAN:  ra2s., we do agree that 116 exce=sz:I:
; : !
1
] | ehe wT2. I would sav zhaz 41 1s procably about the MTC
i
acccrding e my Zdefinzticns.  3ut there are a Lot of
4 definiticns or lntergretaz:icns of ¥TID.  But iZ wera -t
- &
‘t
zhis study solely fcr surpeses of doing thac, I weuld Zootoiol
n- 81
MILLER 9E20RTING €3 RE |,
07 C Terenr NT l’l
B . 1
Wahingron DC 000 “
b -

o0 S 4. et
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1
S5
- run it wiwh about the 40 milliqram per kilogram level as
an MTD dosage.
4 CR. SWENBERG: Okay. Well, with that in mind,
| I am looking on Table 4 of the support document, and we
only end up with cne tumor type that 18 statistically signifi-
cant, and that is the adenoma, the nasal turbinate; is that
| correce?
g
,*2 DR. HAUSWIRTH: At 14 or 15 milligrams per
ﬁ kilogram.
: DR. SWENBERG: .And at 3$2.
DR. HAUSWIRTH: And at 42. Vrhat‘s correct.
DR. SWENBEZRC: And SO,.lf we disagre2 with =he
mcuse data, and =nis .S whai we end up with, this dcesn':
znd 2 a3 4 32 car-ilnzgen, I don't sel:ieve.
O2R. HAUSWIRTE: If you look at the cancer guidelins
ci zhe Agency.
N DR. SWENEZRG: 2i3he. .
; DR. HAUSWISTH: You are saying zez r. 2 SI tnz
mouse data. I vou 3isallow =hat, 12 you disallaw ins
Tumgrs that were seen 3T 126 milligrams zer X35 -- <
JR. SWENEZEZRG: Thet's correc:.
DR. HAUSWISTH: Can I get out an cvernead o8
ZILALER ACPORTING CO NG . e 85

T T Sse N

Washingiun 20 L
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the guidelines -=- Or 1s 1t 1in your package.

: DR. SWENBERG: We've got the guidelines here.

, ) DR. HAUSWIRTH: Okay. It will just take me a

]
’l
4]
)

1

to find my copyv.

DR. SWENBERG: "A malignant tumor response i1

! a single, well-conducted experiment that doa2s not meet

¢

i . -

! conditicns for suff:icient evidence. A zumor response oF
Ji marginal stat:stical significance® -- “"ben:ign but not

i, malignant tumcrs" -- "and an agent that shows no response

,» thaz dcesn't guite f:it.

(oad
e

' in short-term zests”™ -- we

DR. HAUSWIRTH: Criterza A would drcp curt,

with what veu've

experiments, :at weuid hold. We weull Rave TwWwI =xseriTmer-
snowing a posaitive rasult.

Un@éer Crizeria C, ©O0 an unusual decrse -- [° 2

p 1 - - [P - .- -
nave to loeok at she Zata -- taAls .35 nZt 2 comme Ly =ICCl LT r LTt
fumor, so 1% would ze considerad Tz zZ2e T2 an unusoal Zz-oroes
- o~ - - At — s, W e
' It is also ncs SCONMCDLYV=CClarringc, 3C T WCli.g& 2 ZCns3lZrTr.:2
.
. - . .
: to be an unus.3l sizT=2 or wyre ¢I Tumcr. w2 3.3C, NTT Iz
. 3 mi e 3e mma mamkar Secae N S
ThlsS Qd0sace .t 2T Tno nilgner Scszace 32 2VII2NT2 TI 3.
IJns2t..
b b - - ey sr>3s 3 - A ol T = - =
=C ~€ aC e2n wIliteria AnC . I e ZULdELLnC:

WHLLER SCPOERTING COQ ®™C
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COMMENTS IN REPLY TO EPA'S FEDERAL REGISTER NOTICE OF
OCTOBER 8, 1986 THE ALACHLOR SPECIAL
REVIEW TECHNICAL SUPPORT DOCUMENT
DATED SEPTEMBER. 1986

Monsanto wishes to acknowledge that the Ssptember. 1986
technical support document (TSD) for alachlor products,
recognized the significant Dbenefits derived from the use of
these products, and concluded that exposurcs and theoretical
risks. ware generally lower than previously stated i1 the
January, 1985 PD-1 Document.

In résponding to the alachlor TSD, Monsanto Delieves thesa are
two mhjo: issues that warrant reconsideration by the Agency: [.
The proposed rastricted use classification and, 1. The closed
system requirement £o2 300 or more acres. We Dbelieve that
information not previcuxly considered by the Aécncy, and the
conclusions reached by the EPA Scientific Advisory Panel (SAP)
provide a sound basis for the Ageacy to modify their proposed
regulatory position on these two points. Additionally, linme by
Line comments to the TSD are provided.

I _PROPOSED RESTRICTED USE CLASSIFICATION

Monsanto disagrees ‘vit.h the Agency proposal To restIict =he use
of alachlor to certified applicators or persons .nder <cheir
direct supervision. There are *woc 1mportant considerations that
bear on this point: A) the categorization of alachiloer 1z the
current EPA classification system for carcinogenicity, and 3)
the assessment of the most up-to-date applicator exposure dJdata.

A. Jategorization of overall wWeight of Evidence for Human
sarcincgenicity.

In ke TSD the Agency las prcopcsed a ‘32, Propadle Juman

Zarcincgen’ zategorizaft sn  Sor alachlor. Sowever.  ais

~}

ON
0
¥ ¥
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emphasized by the (SAP) 1in its recant review, the
. appropriate categorization of alachlor in the EPA
y :clallification scheme 8 not entirely clear. Categor-
ization is a subjective process that is very auch dependent
iupon linterpretation of the weight of the evidence data
combined with a certain perspective on the variocus category
reQquirements. in contrast to the Agency's position,
Monsanto contands that an equally plausidble view of tie
;alachlot data base can lead to the conclusion that the
criteria for a BZ classification are not met. Monsanto
submits that the following analysis is plausible and leads
=5 the conclusion that alachlor is best categorized as 'C,
, Possible Human Carcinog:n’'. This must be considered in the
"Agency's finali determination of proposed product
restrictions.

The "Guidelines for Carcinogen Risk Assessment” (FR Vol. S1,
'No. 185, September 24, 1986) propose in “Table 1.
‘Illustrative Categorization of Evidence Based on Animal and
Human Data", that the following criteria would result in a
‘B2, Probable Human Carcincogen’ catesgorization:

a. there 13 “i1nadequate evidence" or "no data" from
epidemioclogic studies. ‘

b. the weight of evidence of carcinogenicity based
on anj.nalv studies is "sufficient".

These guidelines state that "sufficient" svidencs of
carcinogenicity in animal studies is attained when an
agent causes an increased 1ncidence of malignant tumers or
cembined malignant and benign tumors:

i. in aultiple species or strains; or




TnN7z2gg

ili. in =multiple experimenta (e.g. with different
roytes of administration or using different dose
levels): 3r

i1i. to an unusual degree in a single experiment with
regard to high incidence, unusual site cr tumor
tYpe, Or early age at onset.

The following criteria apply for a 'C, Possible Iuman
Carcinogen'’ categorization:

€.  there is "“1nadequits evidence” or "no dats* from
epidesiologic studies

d. the veight 35f evidence of carcinogenicity baged
cn animal studies is “"limited™.

Furthermore, the Agency has statsd that <the category
assignments presentad in these gJuidelines (i.e. Tablae .
IV.C) “... are for illustrative purposes. 7Theca may e
nuances in the classification of both animal and human data
indicating that different categorizations than those Jgiven
in the table skould be assigned. Fuzrtherzors, =these
asgignments are tsntative and may be modified by ancillary
evidencs. In this regard all relevant information shoula
be evaluated to determine 1f the designation of the overall
weight of evidence needs to be modified. Relevant factors
to be included along with the tumor data from bhuman and
animal studies include structure-activity relationships.
short-ter: test findings, results of appropriate physio-
logical, bicchemical, and toxicological observations, and -
comparative metabolism a4and pharmaccokinetic studies. The
nature of these findings may cause an adjustaent of the
overa.. categcrization of the weight of evidence."”




In view 9f these considerations, it is Monsantoe's apinlen
chat slachlor does not definitively meet the criter:a for

+ wsufficient” evidence of oncogenicity based on animal
studies., and thus doas not meet the requirements for a 82
classification. There is also a lack of general genotoxic
potential for alachlor in mammals and there are significant
species differences 1n its metadbolism and elimination. In
consideration of all data available for alachler (1i.e.
‘overall weight of evidence'), there is only Iismited
evidence of oncogenicity.

Lack of oncogenicity in amultiple species:

r-

Moazanto subaits that alachlor does not increase the
incidence of malignant and/or Dbenign necplasms in sultiple
species or strains. In PD-1 and the TSD the Agercy stated
that alachlor was oncogenic in both rats and aics. The
Agency concluded that a statistically significant increase
in the incidence of lung bronchio-alveolar tumors cbserved
iz the high dose level female mice was attributable o
alachlor administration.

Moansanto, SAP, and expert consultants disagree with the
Agency's <onclusion toqu:dinq the mouse study and zaintairn

that the observed lung Tumors ars spontanecus in origan and

that alachlor is not oncogenic in the nouse. It 18 im-
portant that intsrpretation of the mouss data not De
influenced by the rat data since the number of species
affectad is important :n a weight of evidence evaluaticn.

The results of experiments conductsd in sach species must

be evaluated independently. This view was supported dy the t
SAP.

Monsanto has included a datailed assessrant of t=ha mouse
study in Appendir” A and requests the EPA <o carefully
review this i1nforzmation. The cumulative evidence contained

91
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in this appendix supports the coaclusion that the statise
tically significant increase in lung adencmas in female
mice is unrelated To administration of alachlor and can bde
summarized as follows:

. these tumors &re very common in this strain of
roUuse; ,
. ths incidence i1n the contrsl female mice vas

unusually lov when compared to Dboth concurrent
control male mice and historical control values:;

° thers was no increased incidence of the lung
tumors 13 male mace
. the change in incidence pattsrn with increasing

age that 13 known t0 OCCUr was atypical in the

case of the control females: '
. there was no 1acreased nsultiplicity of tumors;
L there wa3 no increase in hyperplasia or

pr-aqrnno:i from benign to malignant lung tumors.

The SAP 1n reaching the conclusion that alachlor 1z ot
sncegenic :n <he acuse cited the following:

L] The panel concurrsd with with Monsanto regarding
the appropriatensss of the historical control
data provided by Sher, et al. Althcugh zre data

¢ cited in the Sher paper are noted %0 be frca
aice, 81 %0 105 weeks of age, =ha ar=icle clearly
stated tlat “alxmo8t all studisad were of 31 weeks
duration :23 the z:ice".

L Lung tumor iacidence in mica 1s on: of the more

variable end-points in carcinogenesis bDiocassays.
The ceptrol rncidence for adencmas/ adeno-~
carcinomas in the Monsanto study was 6%, whereas
=he average incidencs 1n 1240 contrcl mica vas




N7799

17X (range 0 to 41%). Thus the finding of a
iung tumor incidence of 22% at a high dose
group in the Monsanto study was vithin the
limits of normal variation.

» Additicnal support was provided by the lack
of evidence of progression from benign to
mélignant tumors. having no effect on

* ° . ' survival due to lung tumors, and the lack of
N .Y an increase in tumor multiplicity in treated
wiN mice.

During the SAP review, DOr. Robert A. Sq@uire, DVM, PhD, cf.-
Johns Hopkins stated that in his opinion the tumors
observed ware not related to treatzent. Also important to

his determination wvas the singular nature of the observed
lesions.

Therefcre, 1t is Monsanto's Delief that the Agency nust
conclude that alachlor i1s not oncogenic in the mouse and,
dceas nct neet the 3ultiple species or strain craiteria fcro
"sufficient" svidencs.

2. Suesticnable Malignant Tumcr Response in Multiple
TXperiments:

it is Monsanto's position tha2t malignant tumors. o5&
combined malignant and benign tumors, have net Zeen
observed in multiple biocassays conducted with levels of
alachlor at or beiow the maxizum =o0lerated dJdose {(MID). !
Duriag =ha csurss of the alachlor SAP hearing, both zhe
Agency and Monsanto vere questicned abcut the MID in e
alachloar chreonic rat studies. 3Soth the Agency and Monsantd
agreed that the dose leve. Jof 126 =mg/kg/day wvas
unquestionably beyond the MID. Tha Agency further stated
that the dose level of 42 ng/kg/day also exceeded Lle ."a'l'!‘.lgj
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Evaluation of tumor responsa patterns at dosage levels that
<o not excsed the MTD results in the finding of statige
tically significant increases in combined =salignant and
benign tumers «n only one study. <The incidence of nasal
adsnomas/2<enocascinomas 10 males and females administered
42 ag/kgs/day on the first alachlor chronic rat study
(BD=77-421) and nasal adencmas in males 2and feczales
administered 15 ag/kg/day on the second alachler chronic
rat study (ML-80-186) were increased when compared ¢©o
sontrel incidencss. No benign or malignant ctumors
considersd to be trsatment related wvara ocbserved at the
dosage leval of 13 mg/kg/day on the first alachlor chromic
rat study and 20 maiignant tumors considered to de Treat-
zent celated were cobserved at any of the dosage levals
(r.e. 9.5, 2.5 and 1S =ng/kgs/day) on the second chroanic rat
study. Malignant tumors were observed on only one study; a
rasponse which does not meet the criteria for 'malignant or
combined maligqnant and benign tumsérs’ in =multiple exper-
iments required for “"sufficient” evidence.

:f =he ZFcsage .evel sf 12 azg/kg/day :3 also considered o
arave excseded the MTD. as stated by the Agency. then zha
snly tumcr response that displayed statistical significancs
18 an i1ncrease in benign nasal adenomas in male ard female
rats =n one study (ML-80-186). This response dJdoes not
neet the multiple experimant criteria for “sufficient"”
evidence. Further, an 1increase i1n only benign tumers s
sensidered an indication of "limited" evidence.

Monsante raccgnizes that there are 3any questions and
ncartainties related to the interpretaticn of concegenicLty t
jata obtained at exposure levels excaeding the MID. Suring

the SAP hearing on oxadiazon the panel stated that “...data

from an additional mouse stiudy and a rat study wvere con-

srderecd compromised due :a_dosan regimes that axceeded ™

Maxinum Tolerated DZose (MTD)". In ¢the recently .ssued

ae 94
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“Guidalines for Carcinogen Risk Assesement” and :n 1ts
“Standard Evaluation Procedure“ for rodent oncogenicity
studies the Agency has stated that: “Positive studies at
lavels above the MID stould be carefully reviewsd to ensure
that the responses ars not due to fastors which do naot
operate at exposure .evels below the MID." This Question
is presently not answerable for alachlor.

These unanswvered Juestions raise doubt abouz the appro-
‘priateness of using data obtained at dosage levels exceed-~
ing the MID for purposes of categorizing the human
oncogenicity potential of alachler. Monsanto's position 13
that the “Yaultiple experiment” criteria for “sufficient®
evidence have not deen definitively met for alachior.

Lack of nusual Degree. Site, Type or Early ‘mset:

It is Monsanto's opinion that alachlor has not induced an
uausually high acidence, unusual site or unusual type of
tumor 1n rats vhen administered dose levels which 4did not
2xceed The MIT. <2 additcion, there s o svidence thact
2.acnhlor adminisTration results ia The appearance £ Sumors

At an early aye.

n corder for a Jiven tumor <type 0 be considered 3£ an

dnusual naturse 3 TO occur at an unusually 2agh acidence

1t 13 necessary o lave a suitable data Sase for compar-

ison. Without Iosutine examinaticon 2f a particular -
site/tiseue on chronic >icassays -lera cannot be an

adequate datz base Ior assessing Daseline incidences or the

degree S0 whichh a2 Tumxcer L1s unusual. It .8 Mcnsanto's t
Selz2f <=na% pr-~a2r 1= he conduct and submigsion of the
alachleor zhreniz rcat study, the nasal turbinatas of rats
Jers =2¢t Tsutinely I Thorcughly examined microscopically.

-

Q0

4171 an inacceapzalblie Qistorical database for nasal
isai1nazes T ccxmpars Wit alachlor nasal tumer incidences,
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any relative assessment of nasal tumor incidences is
inappropriate. In review of the more recent literature, 1t
is apparent that numerous compounds induce nasal turbinate
tumcrs which suggests that this tumor type is not unusual.
Furthermore, one would have to conclude from the
categorization of netolachlor (which also causes nasal
turbinate tumors in rats) as a class C oncogen, that the
Agency doesn't consider nasal tumers to be unusual.
Otherwise, metolachlor would have presumably met the
criteria for ‘“sufficient" evidence of oncsgenicity =2
warrant a B2 categorization.

Recognizing that a Jgreater number and variety of tumors
were observed irn the chronic rat studies at dosage levels
of alachlor exceeding tae MTD, ona is left with the
uncertainties of interpreting responses observed under
these conditicns. Monsanto's position is that the 'unusual
degrae of the response’ criteria for "sufficient" evidence
has not been definitively met. '

Conclusion Related no Categorization for Cncegenic Potent=al:
Monsanto contends that alachlor does not defizitively neet

any of the criteria for "sufficient" evidence c¢f
carcinogenicity based on animal studies and thus can znot te

clazsified B2. Alachlor is not oncegenic =3 mulzip.e
species. Alachlor dces not produce malignant tumors =2
multiple experiments at dose levels that do zot exceed tne
MID. Alachlor does not induce unusual tumors or numters s£
sumors at dose levels that do not exceed the ¥ID. <Cnly =n
consideration cf resﬁonses observed at levels exceeding e
MTD are some of these ciiteria met. 3Because ¢I the

unceartainties Lnvolved 1n attempting o lnterpret responses
sbserved under these conditions, 1t is Monsantd's cspililsn
zhat the critaria for 'sufficisnt" evidence are 1ot

definitively met. 2.

oy
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when other relevant factors are included in consideration
of the alachlor categorization, the 82 classification
appears even less appropriate. Results of genotoxicity
testing from well validated assay systems with relevance to
mammals present a consistent pattern of negative results
whichk indicate that alachlor doces not have a general
genotoxic potential for mammals. Further, additional
work completed by Monsanto does not support the =onclusion
that a genotoxic mode of action is 2ssociated with
oncogenic effects observed in the rat. The demonstrated
lack of clear genotoxic potential for aiachlor in mammals
provides evidence to support the conclusion that, despite
evidence for oncogenic activity in the rat, aiachler is net
a prcbable human carcinogen.

wWhile not conclusive, the numerous metabolism and

pharmacokinetic studies that have been conducted demon-
strate a pattern of species differences in the metabolism
and elimination of alachlor. This ocbservation should be
used to further scale interpretition, of the alachlor data
as it applies to human risk as recommended by the SAP.

In summary, this determination of "limited” evidence for
carcinogenicity in animal studies coupled with the absence
of any positive human data suggest that a 'C, Possible
Human Carcinogen' classification is the more appropriate if
either of the two classifications are correct. This 1is
consistant with the Agency's acticn on anotiler registered
product which is also a member sf this chemical class.

Furthezmore, it is wrong,to perpetuate <he label '"probable
human carcinogen” as an ocutcome of a rather mechanizal fit
into what was intended to de a flexible classification
scheme and in the face of substantial information to the
sontrary. 1f alachlor i3 in a1 gray arsa Ddetween Class 32
and C as <the 3AP seémed z3 indicate :n thexrr dialoque

(Vo]
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during the review, but must be forced fit into one class or
the other, Monsanto requests that it be classed as a 'C,
Possible Human Carcinegen'. If the Agency ultimately
concludes that alachlor remain a B2, Monsanto raquests the
term "pécsible human carcincgen" be used as the category
label for alachlor, based on the weight of all the
evidence.

Alternatively, &the Agency <¢2uld elect to leave alachlor
unclassified until a revigion of _the clasgification gquide-
lines is undertaken as recommended by the SAP on February
11, 1986.

APPLICATOR EXPOSURE

Further evidence supporting Monsanto's position that
alachlor should not be classified 2s Restricted Use lies in
the expected extremely low levels of applicator exposure.
' To arrive at their estimates of exposure, the Agency has
pooled surrogate patch data and Monsanto patch data and has
also factored in biomonitoring data prcvided by Monsanto.
The Agency states in the alachlor TSD that biomonitoring
data, if suppcrted by adequate and apprepriate metabolism
studies. generally provide a Dbetter ma2asure of actual
dosage recejived in the body than patch data. The Agency
concludes from the Ddio-monitoring and poocled patch data
that a range of applicator exposure correctly describes
real world conditions. The Agency assumes tilis range to be
two orders of magnitude. This range accommodates exposures
from closed cab %o open 'ca.o tractor and good agroncmic
practices to less <careful work Jradits. Monsanto agrees
that the variability :n applicator exposure cén span two
orders of mnagniiude. However, =he Agency ia the TSD uses
the value 0.0066 .g,/k3 Bw per lb active rngredient as their

0016
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QFEICE O
PEETICIOES AND YOXRIC suBSTawmC
SUBJECT: Alachlor Metabolism Study iz Monkeys submittzed dy
Monsanto Company Novemper 12, 19386
Accassion Number 400009-01
Tox. Chem. No.: 11l
FRCM: Judith W. Hauswirth, Ph.D Mk WD e T Y & )
Section Head, Section VI 7 1 130)eF
Toxicology Branch/HED (TS-753C) ‘
! / .‘ e
TO: David G:amporcaro, PM #79 /’/HGE‘LIS 7
Special Review Branch ,/“ o ,,,j“
Regigtracion Division (TS-767C) i
THRU: Theodore M. Farber, Ph.D., Chief

Action

Toxicolegy Branch/HED (T3S-763C)

Rezuested: Review Study entitled "The Metabelism 2f

Alachlor i Rhesus “onkeys Part II Identi-
ficaticn, Character:ization and Quantifica-
ticn of Alachlor and It's Metabclites ,
after Intravenous Administration to Monkeys.”

Sackgrounz: A preliminary report of tnis study was submiztzed o

the agenc
2/14/86

¢y and reviewed in a Toxicolcgy 8ranch memorandum signed
(a:pe-dix I}« Zhe co.clusxo 'S 3dased upcn this review

were as fzilows:

1. Five zetabo.ites of alachlor we-2 .Jdenti
of mongeys injected intravenously <i:n C
alachlsr. They consisted of s seccndary
mercagturate conjugate and 2 cyute:ze, &
and qlicuronide conjugate cf alacn.zr. The differen
doses

ified
or
~nd

h:oacet

“—yne

o
CD ~

FENE & BN

a2
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no ~d e
O v un
'n
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T
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sf alachlor admin -.2red aprearasd to quant::a: valy

but zc: Qqualitatively aiter the »reczasolic profile.
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2.' The following metabolic differences between the rat and
monkey can be noted:

2 a~uymber of identifiable urinary metabolites; five ia the
moskey and 14 ia the rat

* rhe ratio of urinary to fecal radiocactivity recovered:
rat l:1 and monkey 9-10:1

° only two urinary metabolites were common to both the rat
and monkey, namely the secondary and tertiary mercapturic
acid conjugates

° sulfate conjugation and side chain hydroxylation
metabolites were found iz the urine of the rat but not
the monkey.

3. The results obtained in this study and in previously
conducted intramuscular and topical metabolism studies do
not support Monsanto's contention that the metabolites of
alachlor "formed do not change as a function of the route
of administration®. This contention is not supported’

° because the metabolites of alachlor as reported for
the intramuscular and topical studies appear to differ
quantitatively as well gualitatively (number of
metabolites found) and

* 5Secause the limited nature of the intramuscular and
topical studies in the monkey make it difficult to
extrapolate the results obtained in thcse studies ko
the intravenous metabolism study.

4. The results of this study do not support Monsanto's argument
that the monkey is a better model than the rat for
assaesging the effects of alachlor in man. No side chain
nydroxylated metabolites of alachlor were identified i=z
the urine of monkeys administered alachlor by the
intravenous, iantramuscular or topical routes, however,
these metabolites have been identified in the urine of -
rats given alachlor orally and in man administered alachlo=

tepically.

Orly that portion of this study not previousiy reviewed
will bde discussed in this memorandum.
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Conclusions:

l. The only identified fecal metobolite in the monkey was
a cysteine conjugate which was also ident:ified in urine.

2 Neutral metabolites found in urine comprise approximately
5% of the administered dose.

3. A mutagenic metadbolite of alachlor was identified in zne
urine of the monkey namely N-{2-ethyl-6-(l-hydroxyethyl)-
phenyl]-2-(methylsulfonyl;-acetamide. This metabolite
was also reported to be found in rat and mouse urine, .S
nutagenic in the Ames Salmenella assay (Strain TA 100) and
iS a HEEA metabolize not previsusly identified in the aomxkzy.

Core Grade: Acceptable
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

(RBIGE OF
WATER
MEMORANDUM
SUBJECT: Monsanto's Comments on Alachlor;ﬂealth Advisory
= . . St o/
FROM: Amal Mahfouz, Ph.D., Senior Toxicologist E{L( T A5E
Health Cffects Branch, CSD/ODW (WH-33CD) -
TO: Reto Engler, Ph.D., Chief
Mission Support Staff
Toxicelogist Braach, Hazalrd Evaluation Division
Office of Pesticide Programs ({TS-7638C)
: et
THRU: Edward V. Ohanian, Ph.D., Chief /’

T2
Health Effects Branch, CSD/ODW (WH-550D) ~

The Qffice of Drinking Water (ODW) received on July 1§,
1887, the attached comments on the Alachlor draft Health

Advisory. Your commencs on Monsanto's submission are needed
by August 7, 19387,

The final ir the aAlachlcr HA

3% {copy attached) has
Se2en lust edite: as the grevious draft was sent o Mons.nto
£or commen ts. Therefor2, some of Monsanto's comments relative
to errors in calculaticns are irrelevant ac this time.

However

, the issues

iower confidence bou

3QCTLnn.

studies

P
DOV aa 22

, the developmental studies,

reiated to Monsanco's
nd >n risk in

use of =he 95%

the oncogenicity discussion
diLcussisi wa Tie raebil teratoloqy
and the monkev studies

—eas

aeed tc 5e addressed. 2Please contact me 1f you need any
further information.
Atcacaments .
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§ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
0,3 WASHINGTON, £.C. 20450
(X
OFFICE OF
OEMORANDUM PESTICIOES AND TOXIC SUBSTANCES

SUBJECT: iMonsanto Comments on Alagnlor Health Advisory
R .s v/
FROM: pAReto Engler, Chief Z“ //K7

Scientific Mission Support = 4ff
Tcxicology Branch,/HED (TS-799;

Edward V. Ohanian, Chief
Healtn Effects sranch, C&D
Office of Drinking Water (wh-5530)

*J
C

The following comments are 1in response to your July 23, 1987
reguest: .

I. with respect to the risk calculations:

1. mronsanto's comments on page 16 regarding tne lQ0-day
Health Advisory :

a) Monsanto used a NOAEL = 60 mg,/kg/day and an
uncertaincty factor of 1GO.

o} ODw page 9 cf Health Advisory uses a LOAEL of 1iu
ag/kg/day and a safesty factor of 10U0.

a) The Health Advisory 2stimate oSn page 10 has a
relative scurce contribution (RKSC)} zhat must account <or
~he difference.

Any qguestions on the

above shcoculd e directed =o
~r. Richara Levy (537-3713) or-

Mr. C. J. Nelson, of ay staléf.
t

H
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Ii. With respect 0 toxicology issues: the fcllowimw camsents
Were preparad by Dr. Jivdith Hauswirth:

Page 5 of Monsanto's comments: p. 4 Metabociism
Monsanto is correct that monkey urine
contains an HEEA metabclite.

Page 6 of Monsanto's comments: p. 4 Metapolism
Tne monkey is similar to man in ratio
of HEEA:IEA metabolites (except for one
individual with a ratio of 2:1). Man
may be defective in mercaptwric acid
formation -~ an active patlway in monkey,
indicating a difference petween tne two.

of Monsanto's coamments: Artificial insemination is appropriate
method for Josing in rabbit teratology studies.

~J

Page

The statement by ODW on to+*al implantations
was misgucted from the (PP review.

"There was an increased i.acidence of the
following™ anomalies.......

A LOEL anc OEL was not determined by OPP
for the recbit teratolozy study. The firsc
and secong rabbit teratolagy studies should
not bte caezered since different venhicles
were used in each study. Monsanto should
pe made aware that statistical significance
is not necessary in calling an increase in
an anamaly ompound related.

2age 4 of Yonsantwo's camments: Carcinogenicity Point {4)
Monsanto 1s Sorrect.  Also see OPP reuo
dated June 4, 1987 p. 4 which is attached.

Page 9-1: of Monsanto's camments: Amal reviewad the rat teratolagy study.
Again rconsanto shoula be Tade aware tnat
statistical sicnificance is not always
necessary in calling an increase or decrease
in a particular paraepter in i teratoicsgy
study =z any study compound relatea.

.Pace 12 of Monsantw's comrents: CPP starcss on their cconclusion that the mouse
study on zlacnicr was 2ositive based voon
statisticzily significant increase in g
TUMOrs at ine aign acse in Zemale mice. There
w~as alsc zvidenca of decressed latency 1n this
study ICr ils tumor cype.

104



OPP has accepted Monsanto's argument that the
brain tumors originally diagnosed in the first
rat study were in actuallity extensions

of nasal turbinate tumors. This was deter-
mined by reevaluation by different pathologists.

Page 13 of sonsanto's camments: OPP didn't have any argument with tonsanto’s
‘ presentation on the dose-resporse relationsnip
of the nasal turbinate tunors £om tne two
chronic rat studies. See cur camments in
attached memo p. 4.

TTachnenc

s2: imal ~anfouz - NE 35U
sudits Zauswirtn - TS=763
Xichari Levy - Ts=762
2.J. uelson - TS-T(9

W]
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g m 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
“p‘_ g WASHINGTON, D C 20460
* ..Qn"
AN A faR7
“MEMORANDUM

orsICz OF
PEETICIOLS AMO TOXIC SUAGSTY ANCE

Subject: Toxicology Branch Coments on Various Responses to the Agency's Federal
Register Notice Dated October 8, 1986 and the Tecnhnical Support
Document on Alachlor

To: Amy S. Rispin, Ph.D., Qhief
Science Integration Staff
Hazard Evaluation Division (TS-769C)

David Giamporcaro
Special Review Branen
Registration Division (TS=7€7C)

/ b4
Sudith W. Hauswirth, Ph.D: Qe - el &/3/857
Section Head, Section VI J - /

Toxicology Branch/HED (TS~769C) ‘ L P
Thru: .Theodore M. Farber, Pn.D., Chief \/\/\ iIIILI

Texicology Branch/HED (TS-769C)

3

A respense to the Agency's Federal Register Notice dated October 38, L
“heir Technical Support Document on Alachlor was received from each ©
fcllowing: Monsanto Company; the Natlional Audubon Society; Natural Resources
Cefernse Council: and the Naticnal Network to Prevent 3irth Defects. Responses
ertinent to the Agency’'s pasition on the toxicological issues regarding
Alachlzr will De oealt with individually by cormentor in this memcrandum.

-~

Monsants Cormany

“onsanis's sorments on the meuse oncdgenisizy study on alachlior, zhe zenctoxicity

sf alaznlor, tne i."D as related to nasal turbinate twwTr \noildence in Long-

Zvans rats, soecles cdifferences in the metaoolism of alacnlor and zZhne IPA
:-ass::;:atlon of a‘ac.uor as a Ba \,m.ooen were considered v the Toxiouiogy
3ranch Feer Review Immittee on 4/1%.37 and are addressed 1 tne Peer Raviaw

ocument resultinq from this meet! 'x; Which s attachecZ.
i@ v Line Coments in Pasponse 3 =ne Alachlor Techrizal é;;pcr': Socament.

P3ze -1, ¢ 4: Results =f a recently submitted monxey metadbolism study (MSL 3T

~a .
indicaze that the —cnkey does metabclize alachior o 3t least one HEZA ~meranciize.
Tw0' cf zhese have meen found o De miiamnic in the Armes Salmcnella assav.

The mezanclite rnenzatively iiz-zified (n monkey urine was alss .xentiiiad ina
T3t arc mouse and 1s cne of tn2 wo Tutag@nic metapoiliizes.

3
3
)

3dinior, 1n zheir Heal:zn Assessment prepared Ior larada, zne '®IC izas 2
2 Whan ‘m:‘ca'es tnat nwmans mayv e r‘ec::ue 1N mersaptiric Icid
‘3 Key, ading T e -Iizmmate



' N07699

a preponderance of mercapturic acid and thiol metabnlites (Swe for example,
Tox. br. Commants on Monsanto's repbuttal to the Agency's PD 1 on alachlor,

dated April 3, 1986).

The fact remains that the oncogenicity studies were carried out in radents
and this Jdara along with metabolism and mutagenicity data wre used to
determine the oncogenic potential of alachlor by the Agency. The Agency
iz stil]l not convinced that the monkey is a better model for man than rodents

when studying the metabolism of alachlor.

Page II-2 ¥ 2: A chronic rat study on acetochlor has been recently
submitted to the Agency for review. This study has not been officially
raviewed by the Agency: however, from a quick review of the study, it appears
that alachlor induces adencmas of the nasal mucosa in rats and possibly
thyroid adenomas. The Agency has not concluded that metalochlor induces

nasal turbinate tumors.

Page 11-3: Monsanto is correct in sayinc that the half-life of alachlor
should read 8.2 and not 0.2.

Morsanto is also objnctirg to our statement thar "a relatively high level
of racdioactivity was found in the eyes, brain, stomach and ovaries” of rats.
By this statement we did not mean to imply that the levels of radicactivity
in these tissues were very hich, only that they were hicgher relative o other

tissues.organs.

Page II-4, 9 8: The Agency concurs with the first sentence of this
cament, that is that the inhalation study was conducted in rats and the LCgg
was > 5.1 mg/1.

Paze II-6 to II-8: Monsants is correct in saying that the in vivo bone

marrow sytogenetics assay is scientifically valid and was acceptabie to
Toxi

icoilzxzy 3ranch.

The 3gency feels-that the results of the Ames Salmonella assays conducted
2n zhe .rine ozxained f*cm alacnlor treated rats are Gifficult to interpret.
e 'do:;; agree that definitive positive and/or negative results were not

antained More inportantly to e cors*cbred is that two Jrinary metasolites

[T D

> alacnlcr have oeen Sound T T2 mutagenic in this assay svstem.

-

-3: The Agency agrees that thyroid tumors are not induced oy
Long-Evans, famale rats.

3 s

Liver and brain tumcrs were not considered in the welght-nf-the-~eviience
zonsiderztions On the classification of alacnlor as a 32 oncogen.

Page II-10, Table 4, Pcints 1-vi: The registrant is zorrect cn all af
inese ocines and the tatle should e zorrected accordingly. H

Page II-11l, ¥ 1l: Tre Agency 1as no problem with the registrant’s

.
1
-Fiayp 2
b
-

wggest= charges in che first nwo paragraphs of this cawment.

lme exposure Zan rasull
S accurate when ¢onsider:
scidence of this turmcr 4as wne

!J 5o
NS

The iency's conclusicn that a partial iifee!
similac oTarer inc dence as 3 Lifecime exposure 1
“he nTiZence of nasal turocinate Tomors. Tée in
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bisis for the SAP's conclusion that alachlor was a B oncogen.

The regisirant’s argument about the direct correlation of toral dosage
administered arnd the incidence of nasal turbinate tumors will be discussed
latar in this memprandun under our camments to Appendix D of Monsanto's rebuttal.

Page II-1l1l, ¢ 3: Monsanto is correct.

Page II-12, % 1,2: The Agency accepts Monsanto's conclusion that the
tumors originally diagnosed as brain tumors are in actuality extensicns of
nasal turbinate adendcarcinomas. -

Page II-12, 4 3: No cgmment.

Page II=-12, ¢ 3i: Ths Agency cannot comment on the use cf F

éas a stabilizer and the occurrence of nasal tursinace turo
T

s
“Jithout seeing tae results of the studies the ragistrant is referring to ard
without knowing t=e structural J.dentz ty of the acetanilides studied.

Page I1-13, % l: The Agency could not accept this study as an adequata
zpidemiological stuly indicaring that there is nec asscciaticn of cancer with
alachlor manufacture. '

Page II-13, % 2-5:

1 1 of caomeret, see Peer Review Reports.

4 2 of coamrent, we agre2 with this statement.

4 3 of comenz, we have nct concluded that metolachlor- irduces nasal
turbinate turors.

Page 1I-14, ¥ I: 3See Peer Review Reperts.
Page [I-1d., ¥ i: 3ccaptad.

Page II-44: Incogenisicy in Mice - S2e atiached Peer Reviaw Reports.

INERT INGREDIENT INFORMATION IS NOT INCLUDEL

Page II-48: Feczutzal STrEnt 2 {see Agency's Tezmnical Support:
Zooment) - The Pear Review Comuiztse agrees (see repert of 415,97 Jeer
ing) 1mat the weimt—Z-te—evidencs indisates chat 3lacnicr,

=
-

L3 T

age II-47: Fazurtal Comment 3 (ses Agency’'s Technical 3Sugport ocouoment)

Tha Agency is zoimsidering th2 results of genctexicity o2sts in zhelr
wex,..c—vﬂt-c“e-avxce"e determinaricn {(WCE) (s2e Zeer laview Reporss' ¢n =he
cncogenic petantial of alachlor. We agrae tohat he WCI iacictes zhat alacnlar.
izzelf, is not a mutzgen. However, IWC Tetadolizes of alachlor have Seen
smown o De mutagen:c in she Ames Salmerella assay. The aucagenic potercial
2% tnese wWwo metancliliss nas act Ze=2n tasted ir Zther assavs. The Agency
<culd *-”ng Y recrend zhat these metapolites, 3as well 3s otrer FEIN
TETADCLitas e susiacted Do a Zattary of mutagenic assays with diifare

-
i

®=retic endpolines 3s described in sur Sueodivisisn T Guidelines.

22ges II-43 o 1I-32:

- - b4 - M 3 M - . - p * ‘ e
S22 2OUTent L0 I2T oFage (-, #o3 3ZCVR. (L3S e ASency «Cull i@ IS
4 - e oal = - = H . . . < -
~IR2 tnat in thelr f2cutial Lo tne FC-L, Monsanns dressntec 3unTatias oS¢
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metapolism studies. The camplete ceports of these studies were requested by
Tox. Br. This request was forwarded to Monsanto; however, tney have not been

recieved to date

Page I1-50: Response to Camrents Pertaining to the Blood Binding of Alachlor

No canment necessary.

2. Appendix & - Oncogenic Potential in Mice
Appendix B - Weight of Evidence Consideration

See attached Peer Review Reports.
3. Appendix D -~ Oncogenicity Following Five Months Exposure

The Agency agrees that carcincgens can produce turors in less than lifetime
exposure as was deronstrated with alachler for the induction of nasal turbinate
tumors. We also agree that the rate of tumor formation is usually dose-
dependent for carcinogens.

4. Appendix E - Stomach Tumors

Morsanto is arguing that the stomach adenccarcinaras seen at 2.5 mg,kg/cay
in long-Svans rats are not related to alachlor treatuent. The Agency had
rronecusly listed this tumor as an undifferentiated sarcoma. On this basis
we stated that the undifferentiated sarcoma could be related to alachlor
trzatment since it is an unusual tumer type and was seen at a higher dosage
level of alachlor.

Adenocarcinama of the stomach was seen at a dosage level of 126 mg/kg/day
aiachlor in t:.uo separate studies. It did not cccur in the cocntrel groaups in
any of tnhe studies conducted on alachlor in Llorg-Zvans rats. If Monsanto
wishes to pursue thelr argument that the adenocarcinama seen at 2.3 g kg/dav .3
nct relazad to alachler treatment, "istorizal contrel data saculd e suomizco
cn =nis zTumor type in this strain £ rat Irom contemporanecus stucies condud
oy tne perfsrming laboratories.

22
-

2

-

5. Apperdix F. 2rain Tuors

N ‘e Agency agrees Jith Mcnsants after ra2ceist of tne infcrmatizcn 1n zhls
Acpendix that the brain tumors or.,;nall: 3iagncsed in rats az a dosage level
116 D, kg/day are actually axtensions »f nasal turkinate adenocarsinamas seen
"-ese animals. All discrepencies noted Dy Tex. 3ranch in their sawents 2n
msanco's rebuttal Lo e Agency's D L In alahclor {dated izfril 3, L388) nave
‘aeen .esul':ed.

L0
u e ] 1N

Jazional lletwork zo Prevent 3Jirth Zefects

13 T had =wo pcints £2 —a<e on =
c 1n zalatizn 15 sse and nhealth 22
ne;ra‘.m’*al insury 0 adu-

3 zhe 2¢® relatad 20 2.acnizsr administraticn was uveal
ince the uvea r2f255 12 me vascular middle xac 2 m2 a9

IR
[yt
[



we do not feel that uweal ueqeneracxon could be considered a neurotoxic
related effact.

. Thyrecid tumors were induced by alachlor at relatively hisgh dosage levels
of alachlor when compared to nasal turbinate tumors. We are not aware
of a direct link between the occurrence of thyroid tumors and neurotoxicity.

2. "ihe liver and kidney Jdamage at rather low dosages is werrisome, and it
does not appear that the chemical has been adequately tested for birth
defects”.

This group is correct in saying that alachlor has not "been adequately
tested for birth defects™ in rabbits. Two s:udies have been submitted to the
Agency in rabbits but were found to be inadequate. A third teratology study
in this species should be/has been requested. Alachlor has een adequately
tested in the rat and found not to be teratogenic in this species.

hational Audubon Scociety

The National Aucdubon Society is prcobably correct in saying that the full
impact of alachlor exposure in the farming cownunity has nct y2t e felt.

Toxicology Branch has no other comments on their response.

Natural Resources Defense Council (NRDC)

The NFDC is concernad abcur the SAP's caments (November 19, 1586 meeting)
on the EPS's Cancer Guidelires for classifying the oncogenicity of chemicals.
Although the SAP states that they are "not comfortable with the implied
conclusion of the EPA Guideline" on alachlor they newertheless classified iz
as a By (probable human) carcinoger. The Toxicology 3ranch P2er Review
Cormittee met after the SAP meeting and upheld the 35 classification and, 1N
addicion, concludad the mouse study on alacnlor was positive for cromaerizisy

Monsancs angd the 332 f2lt tnat it ~as negative)

The “ROXC also "oojects te :'1e SAP suggestion that ‘metasclic fata from
e morkey De osed o scale wme Lntarpratation of ris< Irom ine rat Zata
The Agency did not ziake such an oproac‘* and Zoes nct feel znmat 1z is rustiiied.
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. PESTICIOES AMO TORIC SUBSTANCES
1EMORANDUM
{
SUBJECT: Feer Review an Alachlor ) 2
/. /. ; /
FRUM: Ke engler, Jnlet i_,f/ 4 C, T
#1.7icn Support staf: AN 'f1{7 -
_ Toxicology sdranch/HED {TS=769) 4 '
i
fo: Agdressees

There will 5¢ a Peer review ot the weight-of-the-2vidence
on Alacnlcer on Tuesday, March 25, 1986 ac 9:V9 AM in Ur. Farder's
office {(Room 4821 Ca-21,

Attacnea faor your review 1 comprehensive package prernarsa oy
Lo

Jr. Hauswirth. By reilerence the PL-1 {not attached) on Aslacni
snould alsn De consicersd OV tne panel mempers.

Attachment
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m 3 UNITEC STATES ENVIRONMENTAL PROTECTION AGENCY
,, g WASHINGTON, D.C. 20460
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SFMCE OF

PESTICIODEE AND TORIC SUBSTANILS

MZMORANDUM -

Subjeét: Weight-of-the-Evidence and Oncogenic Properties

¢f Alachior

From: Judith W, Hauswirth, Ph, D. ;wqum

Mission Support Staff
Toxicology Branch/HED

Through: Reto Engler, Ph.D., Chief

To:

Cant

¢ o e ¢ s & » e

W N W W~

Mission Support Staff
Toxicology Branch/HED

The Peer Review Committee
Toxicology Branch/HED

ents

3ackground

Metabglism

Structure Activity Relationship

Non-Onczagenic Toxicolagical Effects

Summary 2% Relevant Chronic ar Lifetime Studies
Historical Control Information

Mutagenicity

Summary

Appandices

DER: A chronic Feeding study 2f Alachlor in Rats.
3ig/dynamics

DER: A Zhronic Study of Alachlor Administared in Feed :2

Lang-Evans Rats. Monsanto Eavironmental Healtn
Ladorazary.

DER: 1 3gecial Chronic Feeding Study with Alachlor in
Lang-Evans Rats. Monsanto. o

Tumar incidence table for the three rat studies combinec:

also J2E on “¥onsanto's reaevaluation of submucosal gland

hyperpissia sszen in study raviewed unaer Part 5.b. of =

report.

o
.n-‘
()
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. DER: An 18 Month Oncogenic Study in Mice. B8io/dynemics.

F. Sher,.S. P., R, 0. Jensen and D. L. Bokelman, Spontaneous
Tumors in Control F344 and Charles River CD Rats and
Charles River CD-1 and B6C3HF1 Mice. Toxicology Letters
11: 103-110, 1982,

G. Homburger, F., A, B. Russfield, J. H.Weisburger, S. Lim,
S. P, Chak and E. K. Weisburger. Aging Changes in CD-1
HaM/ICR Mice Reared Under Standard Laboratory Conditions,
J. Natl. Cancer Inst. 55: 37-45, 1975,

H. THistorical Control Data from Bias/dynamics on Lung Tumors
and Liver Jumors in CD-1 Mice.

G. Table: Q; Potency Estimates far Alachlor Based on Rat

Tumor Data (from the PD-1),




Data Evaluation Repc~t on Alachlor for
" the Peer Review Committee

1. Background

Alachlor is ragistered for use as 2 selective herbacide for
coatrol of mary preemergent broadleaf weeds and grasses. It
i$ structurally similar to anctnher herbacide metialochlior.

A Special Review Position Document 1 was issued on alachlor in
December of 1984, In this document the Agency concluded

that “the weight of the evidence demonstrates that alachlor

is oncogeni¢c to laboratory animals and, in the absence of

data on humans, i is prudent to treat alachlor as a praobabdle
human carcinogen”. -The Ayency is presently preparing a
Special Review Position Documert 2,3 (PD 2,3) on alachlor,
Since alachlor has not undergone the peer review process in
Toxicology Branch, HED, it was felt that it would be beneficial
at this time to put it througn the praocass prior to issuing
*he PD 2,3.

2. Metaboiism of Alachlor

In Sprague-Dawley rats, fourz2en metabolites of ilachlor nave
been identifiea in the uyrine 3snad 13 in fecas. OQOnly three af
these metapolites were common 2o both urine and faces ’see
attached Figures 1 and 2 for alachlor metabolites identified
in rat excreta). Approximataiy 89% of the radioactivity was
eliminated w~ithin the first faur days after dosing. The

ratio of radioactivity found ‘n urine versus feces was about
1:1. The rate of 'alachlor elimination was diphasic wizh

the haif life of the first pnase being 8.2 to 10.6 hours and
of the seccnd phase S to 6§ days. Mercapturic acid, glucurcnic
acid, sulfate conjugation ana side chain hydroxylation were
important metabolic pathways or alachlor metabolism ia the
rat. Metabolite XII, N-[2-ezhyi-6-(l-hydroxyethyl)-phenyl]-
N-{methoxymethyl)-2-(methylssifonyl)acetamide, found in rat
urine has deen reported to de2 nutagenic in the Ames saimonella
assay both with and without =<etabolic activation.

Matabolism studies on atachiar have 2150 been done in Inesus
monkeys Dy three different raytes of administration. In an
intravencus injection study 32 to 94% of the total radioactivity
in the urine was excreted du-*ng the first 24 hours and 31-34%
of tne radiogactivity in the ‘aces was axcreted during %he

first 48 nours. The ratic o5° radiocoactivity found in uyrine
versus feces was 9-10:1. Metapoliites were identified ‘n

dgrine only ind cansisted of :ve following five conjugatas of
alachlor: ' §

Yl
s



007695

0 - COoH 0 COpH
Il / I !
/C-CH2$CH2 \ f—CHzSQHz
i
-N NHAc 4 -N NHAc
S
\ M
H /  CH0CH3

Secondary Mercapturate [3)

Tertiary Mercapturate (5)

0 0 CO5H
i Il |
) C-CHpsCHaCORH Y EriHasCH,
— ¢’ :7 — !
-N -N NH
Y 2
A ey
/ CHp0CH;3 CH20CH,

Thioacetic Acid Conjugate (6) Cysteine Conjugate (7)

0
i
]
\ F—CHZCI
\ /)-N
=\
‘ CHZG\ /O“
o Dmou
o ow

Glucuronide Conjugate (8)

in intramuscular injection and tupical administration
metapolism studies only three urinary metabolites were
identified, numbers 4, 5 and § iilustrated above., These two
studies were not considered aceptadie because of the inhumane
treatment of the animals and/or the length of time urine
sampias were frozen away prior 10 analysis (about 4 years).

in human bdiomonitoring studies metabolites which contained
the DEA and HEEA (see deiow) moiaties of alachlor wera
identified in the urine. There were guestions about the
adequacy of the analytical prodecures used in this study
‘i.a. poor recovery data for HEZAY,

L



PENDING REGISTRATION INFORMATION IS NOT INGLUDED

Alachlar is struct&raily related to metalochler ang acetochlor,

"3. Structure Activity Relaticnship

structures of which are shown Delaw.

/

/
———
e —

/cuz-o'-c JHs
. > =N
A 7 \
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> [
0

Acetachlor

-CHyC

i
—_ }:H-CHZOCH3

\ N

N\ /A

— C-CHaCl
> il

e

< 0

Metalochior

- t
,.___.:? __IC¢’:H2C1

/. 1‘-;

) \\\ ,// \
—\ CHZCCH3

Alachior




PENDING REGISTRATION INFORMATION IS NOT INCLUDED

Limited mutagenicity data *s available on metaloechlor. It
has been reparted £o bhe negative in the Ames salmonella assay
and did not have any effects on fertility, 2zZygote or embhryo
survival in the in vivg developing sperm mouse assay.
Metalochlor, when fed to CD rats at levels of 30, 200 and
3000 ppm caused an incaease in prolifarative Tiver lesions

(neoplastic nodules) in the high deose female rats. [n this
study nasal turbinate tumors were seen in two high dose males
and one high dose female. Metalochlor was n2gative for
oncogenicity in the mouse. Identified metabolites of
metalochlor are as follaws:

Ci3
__ /" {x-coow ,__ﬁ 4
/‘/—-—-\ g ."-— /
A :
‘\ Ny O DI
2\ , N LS
—s, C-CHz0H — - CHpOH
: A4
/
3 % J

yrine and feces

%

: / CH=CHoU0H

e , 2
SN\ L
N\ /N

N g,

4 =
// 3

ERd
P
Cav
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4. Non-Oncogenic Toxicalogical Effects

The acute aral LOgg's of aliachlor(30%) and technical alachlor
are 2.3 g/kg and 0,93-1.2 g/kg, respectively. In mice the
acute oral LOgg of technical alachior is 2.1 g¢/xg.

In a 3-generation reproductifon study ia Charles River Sprague-
Dawley CD rats the NOEL was; 10 mg/kg based upon kxidney effects
{chronic nephpritis, hydronephrosis) seen in Fy aduit males

and Fsp male pups.

In 3 ane year heagie dog study the NOEL was 1 mg/kg/day based
upon hemosiderasis seen 1n liver, kidney and spleen of dogs
in the 3 and 10 mg/kg/day groups.

Alachlor was not teratogenic to rats at 400 mg/kg/day, the
highest dose tested.

A NOEL for non-neoplastic toxicity was astablished for alchior
in 3 2-year chronic feeding/oncogenicity study in Long-Evans
rats. The NOEL was 2.5 mg/kg/day based uoon molting of
retinal pigmentaion and increased mortality rate in the
females and abnormal disseminated foci in male liver,

5. Summary of Relevant Chronic or Lifetime Studies

a. A Chronic Feeding Study of Alachlor in Rats. Bic/dynamics
Inc., ?roject ¢ T77-206% (8D0-77-421), 11/13/81; submitted on
1/5/82. Accession ¢ )705388 to 070530. (DER for this study

is Appendix A},

iLang-gvans rats were maintained on drets cantaining 4, 100,
300, or 10GO ppm alachlor (Lasso ftechnical) for 812 £o 813
davs fcr males and 741 to 734 days for females. This was
equivalent to 0, 14, 42, and 128 mg/kg/day alachlor., Firty
male and 30 female rats wer2 placed in 2ach group.

Two different Jots of techaical alachlor were used during the
study. Lot #XHI-187, stabilized with 0.3% epichloronydrin,
#3s u1s2d¢ for tne {irst 11 months of the stugy and L2t #MHK- o,
stasilized wiztn as used for the
remainder of the study. Epichlarchydrin is carcinogenic to

- male, wistar rats when given in drinking water causing

fecreshomach tumors /squamaus cel! papillomas and carcinomas!?
‘Xenishi 2t 31, GSann 71:922-923, 198Q) and *s Sprague-dawley
~ats by -Inatacion exposure <ausing squamous :zarcinomas of
the nasal cavity {Laskin et al, J. Natl. Cancer Inst. 65:751-
785. 1980'. The effaect oF epichlorohygria an tumer formation
in this study is no: <nawa,

-
¥



An NOEL for alachlor chronic toxicity could not be demonstrated

in this study at 13 mg/kg/day.

at 14 mg/kg/day.

Central

lodutar

Jcular lesions (uveal degeneration
syndrome) were saen in both males and famales:
females were more sensitive to this effect with 2/50 affectred
hepatocyte necrosis was
also seen in maies and females at all dosage levels,

however,

the

For males, the percentages surviiving t3 scheduled termination
for 0, 14, 42 and 126 mg/kg/day gruups were 52%, 34%, 36% and
38%, respectively and for femaies these percentages for the

same dosage groups were 60%, 54%, 64% and 40%, respectively.

The following tumor types were

of alachler:

2 nasal! turbinate tumors (mainly tenign) increased .in 59%h
(p<0.32) at the mid dose level

males (p<0.301)

and females

found ta iacrease as a resuls

A

(42 mg/kg/day) and above

o stomach maligrant tumors iscreased significantly (p<2.001)
in both sexes at the high dose level

o thyeoid folicular tumors {2denomas and carcinomas)

significantly increased i~ =males at the high dose leve!

{p<0.001}.

Thae acidences 2f these and otne~ pertiaent tumors 'S5 giva~
in the follaowing tabia. .
Males Females
Control Low Miz +4igh Control Low Mid +%;3n

Stomaca {N) 13 50 30 30 50 30 30 33
‘eiomycsarcoma 0 3 3 ! D) 0 g -
gstecsarcoma 9! 3 3 3 3 3 o] s
gastric )

adenccarcinoma g 0 2 2 3 J Q0
maligrant mixed

gastric tumor ] J 3 Ll 32 8! | S
Thyraid (¥} 48 50 43 23 15 14 18 i<
follicuiar ademoma ! 3 1oLl 3 9 2 2
follicular

carcinoma J D] 3 2 3 | Iy K
¥asai Turdinacas

N : 15 i 3T 12 43 37 12 33
respiratory '

agithelium .

ademomas ] J 1) I3 3J J 1 2

carcinomas 3 J ! ] J 3 1 P
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i

5. A Chronic Study of Alachlar Administered in Feed ta Lang-
£vans Rats. Monsanto Environmental! Health Laboratory, R.0.
#5829, Special Report #MS{-13382, Projact #ML-80-186, 2/27/84;
submitted on 2/28/84, Accession # 252396-252498. (DER is
ippendix B).

tong-Evans rats were maintained on dﬁets containing alachlier
equivalent to 0, 0.5, 2.5 and 15.Q0 mg’'kg/day for 25 to 26
months., Fifty rats per sex were placed in each,gqroun

ical alachlor {94.13%) was stabilized wi:n_
» Epichlorohydrin was not used as a stadilizer.

An NOEL for 3lachlor chrenic toxicity was determined in the
study to be 2.5 mg/kg/day. This wad bdased upon molting of

the retinal pigmentation seen in female rats and upon abnormal
disseminated foci of the liver seen in male rats at higher
levels of alachlo~,

Alachlor did not cause any increase ia the mortality rate of
the treated rats as comparad to the control except in the
nign dose famale group {(16% increasa in mortaiity). No
statistically significant diffarences in body weight gain
ware Seen between groups.

The following tumor types were found to increase as a resuylt
2 alachlar treatment:

¢ nasal turbinate tumors significantly increased (p<0.01}
in coth males and Temaies at 15 mg/kg/day. OQOne female
rat in the mid dose groug aiso had this tumor and cne
male 1n =hnis gr3up #ad a suydmucosal gland adenoma

0 tnymus !ymphosarcqma ang 1drenal phenochromacytoma
significantly increasea {p<0.05) in the high dose
females

o tnyroid folicular celll zumors increased but not
significantiy in the high dose male group.

The incidence Jf these and ather pertinent tumors/lesions i3
3iven in the foilowing tabdle.

: Males Femaies
Control Low Mid High Cantrol Low Mid High
Thyroid (M) 19 30 13 19 19 19 43 17
failicuiar
adenoma 4 3 4 1 1 1] IS
carcinaoma i 3 A 2 31 1 i :
Thvmus (N} 19 50 16 30 48 50 48 43 1l
tvaphosarcsma 2 j . 3 a 1 2 3



Adrenal (N) 50 50 50 50 43 50 50 19
spheochromocytoma

benign 8 7 2 8 1 1 3 5

malignant 2 2 0 2 0 0 0
Nose/Turbinates (N) 45 48 4. 45 42 43 47 48
respiratory epithelium

adenoma 0 ) 0 11 0 0 1 9
azurofibroma 0 1 0 4] Q 0 9 a
submucasal gland

adenoma 0 0 1 0 0 0 Q 0
epith. hyperplasia/

metaplasia 1 1 1 1 Q Q Q 2
submucosal gland 3

Ayperpiasia 2 1 3 21 2 5 5 1l

The agency requested that Monsanto do a reevaluation of tha
submucosal giand hyperplasia seen in both males and females.
A histological reevaiuation of tissues of the nasal cavity
was performed by Experiment:l Pathology Laboratories, Inc.
{ZPL} at the Research Triangle Park facility. Their repcr:
indicated that the submucosal nasal lesions (hyperplasia)
were not neoplastic. However, their analysis reflected a
s:ightly higher incidence of adenomas of the naseil cavity., 2
:2mparison of EPL's and Monrsanta's diagnoses is given 14 zihe
tasle selow,

Nasal turbinate adenomas

Group EPL's aata Monsanug's data
‘ag/kg/day) Males. Famales Malas Femaies
2 /44 0732 /45 0/42
3.5 0/47 3/42 3/48 3/44
2.8 £/44 1747 3745 1/47
5.0 15/458 14/48 11745 3/48
. A 3pecial Chronic Fa2eding Stuay with Alachior in Lang-
Ivans Rats, R.D. #533, Special Repcort #MSL-3492, 4,16/84:
Accessian # 253306 anc 253307. (DER is ippendix ).
TNis study was desizneag to 1atarmina the nature 37 Ihe dcular
2s5igns s=en 1n the 3ja/dynamics cnranic feeding study
1ascriveq in Part 5. 3. of =nis reoort. Treated animais {1243
ng,/%g/43F i1 the dia2tt were2 tiviged 112t three groups ifhar
ser1od 3f axposur? sufficient o iaduce acular. “asions.
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The grouping process was performed as the ozular lesions were
confirmed by the consulting cphthalmologist.: Group 1 consisted
of the animals that were to remain on the treated diet until

the end of the two-year study period; group Il consisted of

the animals that were selected for interim sacrifice based on
their .cular lesion status; and group I1] consisted of the
animals that were selected for potential recovery from ocular
lesions by being placed on unireated diets for the remainder

of the study period. Additional animais that apparently did

not show any ocular lesiocns were 2also placed,in group Il and III.

‘The distribution of animals in group I[Il occurred aflter 5
months of exposure for females and 6 months for males. The
assignment of animals to group I! occurred after § months of
exposure for the 10 males selected for interim sacrifice and
after 5 months fcr 10/18 selected females:; 3after 6 months for
an additional & females:; and at the 8th month for the remaining
4 females of tnis group. Only 6 animals/sex served as the
cantral group for this part of the study. The control! group
from the study discussed above under Part 5. b, can also be
caognsicared nere since the two studies were run concurrently
and wera considered by Monsanto as one study with two parts.,

The incidence of neoplastic lesions in this study using the
control incidence data from the study run concurrently is as
outlined in the table below,., Nota2 that nasal turbinate
adenomas develecped in rats exposed to alachlor for only 5-5
months at the deginning of the study (&Group II!),

Males Females
sontral Geos I Grep II! Conmtral Grp [ Srp 111 -

Nasal :

turbinatas N) 43 51 17 12 28 16
~espiratory

epithelium

adenoma 3 42 10 J il i3

carcinoma 2 7 -2 J 2 R
Thymus (N) 19 68 15 13 25 43
lymphosarcoma J 1 1 9 2 !
Adrenal (N) 30 70 20 19 31 i3
Jheochromcytona

benign 3 3 2 1 9] 2

malignant 2 2 1 3 J
Thyrgid (¥} 13 59 22 i3 3l i3
‘gliticular

agengma 2 3 1 i 4 z

zarzinoma B L0 R 3 3

I TN

.

0

)



(MERT INGREDIENT INFORMATION IS NOT INCLUDER

<
(@]
~J
O~
0
s

Males Famales
Caontrol Grp [ Grp IIl Contrel Gep I Grp I[II
Stomach (N) 50 68 20 53 31 23
mixed carcina-
sarcoma g 3 Q 0 19 0
anaplastic
sarcoma g 1 0 0 3 0
adenccarcingma 0 ] 0 Q 10 9
leiomyasarcoma 0 0 Q 0 10 ]
undiff, sarcoma a c 0 g 16 2
undiff. carcinoma Q Q 0 0 3 J
8rain (N) 50 70 20 50 31 19
neuroepitheiioma o 1 9 Q0 1 H
Liver (N) 50 70 20 8¢ 3l 13
hepatoma 1 3 0 VI 1 b}
neogplastic :
nodule aq 4] 0 0 1 1
- hepatocellular
carcinama 2 2 ] Q 2 1

Monsanto has submitted a reevalatign of the brain tumors
{neurgepitheliomas) seen in this study {An addendum to a
Special Chronic Feeding Study with alachior in Long-Evans
Rats, D #533, MSL #3492, 2/12/85; Accession #25673%8).
Zlactron migroscopy was done on the tumaor from gne of these
animals with a neurogepithelioma. [t had "intermediate fiber
typical of <eratin” and from this Monsantc concluded that the
tumor was epithelial, not neural, C.I.1.T. also reevaluated
all three brain tumor and concluded that they were aextensions
af nasa! adenocarcinomas and not hrain tumars. However, a
discrepency in animal numbers and diagnoses remains to be
resolved prior %o accepting Monsanto-and C.[{.I.T. 's conclusion.

In Appendix 9, a table can be found that compares the tumor
incidencas derived from the three rat;feeding studies. The
changes in diagnoses made for the dra'in uumors by Monsanto is

not reflectad in this table.

d. An 18 Mgnth Jncogenic Study in Mice, Big/dynamics, Inc.
Project #77-2068 (80-77-423) 5/5/81; Accession #070168 and

070159, (DER is Appendix E).

Groups of fifty CD-1 albino mice per sex were administered
alachlor in the di=2t for 13 menths at dosages corresponding

20 the following levels: 3, 25, 73 and 260 =g/kg/day. Alacri:-
{Lassa technical} was supplied in twa datches, Lot XHI-i&7

dsed during the first 11 month of the study was stadilized

#it 0.3% epichloronydrin; 1ot MHK-3 usad duyriag the ° .
aonths of tne study was stadilized wiin
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Decreased survivability was seen in the high dose female
mice as well as a statistically signtficant decrease in body
weight gain when compared tg the contral group.

The incidence of pertinent nor-neoplastic and neoplastic changes
are tabulated below.

Male Female
Contrel Low Mid High Control Low Mid High

Lung (N) 50 S0 50 50 50 5Q S0 50
bronchiolar-

alveolar

adenoma 6 1 1 10 2 4 7 10

carcinoma 3 ) ? 2 1 ; 1 i
fibhrosarcoma 0 0 3 ) ) 0 0 1
congestion 1 13 13 12 5 5 12 16
Liver (N) 50 59 53 50 20 50 S0 50
adenoma s 1 ] 7 0 9 0 1
carcinoma c 3 1 4 Q 0 1 0
Uterus (N) 50 50 50 50
leiomyoma 0 2 Q 0
leiomyosarcoma 1 0 2 3
endometrial

zarcinoma 0 1 3 ]
endometria’ polyp 1 3 3 2
grangiar cell )

nyoblastoma 0 0 e i

Lung was the major target organ for oncogenicity. The
incidence 3f lung bronchicalvealar tumors was significantly
increased in the high dose femalas [p<0:05) and was also
siganificant {p<0.01) for the nigh dose females which died in
extremis during the study. The incidence of lung tumors in

Temaies which died during the study was: '

+

Control 0/30
Low 1/17
Mid 3727
High 7733

Monsanto sudmitted an addendum %o this study on 2/25/85. The
repor: cogntains an evaluation 2aone by 3to/dynamics on the
nasa' turbintates of mice in tne control and high dose graup.
Iriginally 2.amination was done on only 10 mice/sex/groun.
Tissues "~1‘a?1 remaining ani<als were examined. Mo nasal
turziaata tumors were found.
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6, Historical Control Information

Historical coatrol da2ta on lung tumors in CD-1 mice could be
found in the open literature. Sher et al, (Toxicology Letters
11:103-110, 1982; Appendix F) at Merk -’harp and Dohme
Research Laboratories and Homberger et al. (J. Natl. Cancer
Inst, 35:37-43, 1975: Appendix G) reportad the follewing
incidence of !ung tumors in CD-! and CD-1 HaM/ICR m1se.
respectively,.

“SD Studies

Lung Male Female

N - animals 1232 1240 :
N - grougs 24 » 24 !
Age 81-105 weeks

adenoma 0 - 38% 0 - 41%
adenocarcinoma 0 - 16% 0 - 12%

Homberger Data

N - animals ' 99 102

Total® 18 mos. Total™ 18 mas.

aganoma i9 2 24 4
adang-
zarcinoma 5 - 8 1

e

*Total refers to total tumors seen at 21.8 moaths

for males with adenomas, 22.8 months for males with
adenocarcinomas, 22.5 months for femalas with adenomas
and 22.4 months for females with adenocarcinomas.

Additionally, historical control data was obtained from
8io/dynamics on the incidence of lung and liver tumors in
{0-1 mice for concurrently run studies. This informaticn
can be found in Appendix H. Note that the control data
given in these tablies is from studies af longer than 13
moath duration,
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7. Mutagentcity

i

The results of mutagenicity testing conducted on alachlor are
summarized in the fcllowing table.

Test Core " Result Comments
Classification

Ames Assay acceptanle negative a positiva rasponse
was seen at 5000 ug/
plate in TA 15135
but the response was
not repeated f9r
consecutive doses.

Gene mutation acceptabie negative
in CHO cells
HGPRT locus

In-vive bone acceptadie negative ng structural or

marrow chrom- numerical chrom-

osome aberration osomai aberrations

assay

in-yiva = i acceptabie positive positive at highest

Yitro hepafocyte dose tested (%.Jdg/
repair kg/day) - "weak'y

assay genotoxic”

ONA damage in acceptabie negative did nct cause ZNA

3. subtilis M4S damage. (20 -

and H17 ' 20,300 ug/plate’

As noted {n the metabolism sectiocn of this report one metabolize
of alachlor was found to de positive fn the Amesi assay. N{2-
ethyl-§(1-hydroxyethyi)-phenyll-N-{methoxymethyl)-2-
{methylsulfonyl)acetamide was positive in TA 130 both witn

and without metabolic activation aover six test doses.

2. Summary

Administration of 3lachlor via the diet to Lang-Evans rats is
1ssociated with the develaoment 3f nasal turbinrate tumors “a
Soth saxes. Thyreia follfcular %umors and malignmant stamach
tumaors are aisc significantly increased over cantrols in nal

=~3t: and maie and “amaie ~ats, recpectively recaiving

2
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

%—d WASHINGTON, G.C. 20460

T R 1TSS

v EMORANDOM

\.‘
M'ui-'

. o FEITICIOES anD TORIC WY AR
SUBSECT: Alachlor, EPA Reg. £524-316.  Review of a New Chronic
Feeding,/Oncogenicity Study im Racs by Monsanto,
R.D. #5520, Special Report ¥MSL-3382, Pebruary 27, 1384-
Repor: compilad by Rober:s W. Stcrset, Volumes 1, 2 and 3.
Accession Nos.: 252496, -7 and 3. CASWELLSLL

“ROM: Amal Manfouz, Ph.D. L, 9Q‘;{@~
- Toxicolegist, Section V 4

Toxicslogy Branch/HED (‘5-769)

foH Robert Taylor, PM$21
Registration Division (735-763) ‘
. y [/
AR0: Laurence 0. Chitlik, DABT ‘,fm,,f,//q/g#
Section Head, Section ¥V / AN

and
William L. Burnam, Chief™
Toxicalogy Branch
Bazard Evaluation Division (15-763)

- -- - -Toxicology Branch/BED (75-789) D

jistzant: Monsantce Agricuitural Products Company
800 N. Lindserg Blv. )
St. Louis, Misscuri 63167

sommendatisns: » -

The 2-vear chrconic feeding/onccgenic study in zhe hcug-Pvans-
:s with Alachlor at 0.5, 2.5 and 15.0 mg/kg bw/day desage
'els indicated the following:’

“A NOEL :53 Alachlor nen—-necoglastic toxicity can Se astaclishsd
at 2.8 ag/kg/day. The LEL ix 1S mg/kg/day (molzing of

retinal pigmentation and incrsased z=ortality rate in famalss:
and Abnarnq}/dissemxna:-d foci in the male L-vo:).

’Alachiﬁ?zzs oncogenic in rats (n this new study. Toxicslicogy -
Sranch vill base it3 risk assessmant 27 Alachilor Jn =ae 133
increased iacidence of nasal urdimate tumors obsezved in
this stud¥. An iacreased incidencs cf¢ zhis umor type was
avident at doses as low as 2.5 ag/kg/day. Addictional necplas=:i:z
shanges were ilsC ccsexzved as notad .a e folliowing discussizn.

-
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Stomacn malignant tumers iacrazased significantiy (@ < 6.3C0
in both sexes at the high-deose lavel, 125 mg,/Xg/day (see descriz:i.icn
0% these zumeTs in tne raview sage 19).
z 2 ==

inoma) apgear
. 3owever =
.es.

=
iac:ease in z2¢th sexes at the hicn-dosace b
increase was significanz (@ < 0.221) enly

[

! g
Thyroid Zallicular wumors (adenoma - ¢

I
<4
gﬂ(l

bobe

Incidence of other :tumors :in cther grzans was alss noted «o
-“c'ease as zhe aid and high-dcse lavels, Sozentiallv as a resul:s
af Alach.or aéministratisn, i.e.l liver tumors (adencma « hyserplass:ic

nodules) in both sexes and drain tumcrs (ependymoma). Inc--enwe

£ aninmals bearing these :tumors was not s:at;s:;caily signidizans
at the mid-dcse level. However a: the high-dosa leval, Wh-u
animals wera coﬂb-:ed (males -« famales), zhe incideance of liver
cumors was significant (» < 0.05) as well as the incidence of
Brain tumers (s < 0.C3).

Spichlorchidrin (ECE), used as 2 stabilizaer in the sachanical
Alachlor Loz#@8I-167, is an onccgen Hu.c causes nasal surtinase
tTumers -in rasws =Rhzsucgh inhal tion exposu [JUCT: 8% $4, 1980
and also cause stomach tumers ;a za=s H:augﬁ dietary exposure
(Gann, 7L, 922-9233, Decem- r, 1985'. EL¥'s nasal zurkinacze
Tumors agsear 0 ze similar in nasire =3 zhe ones neted in Ial

mmery

szudy. Howewve:r IClH's stomach fulers are nct malignants
as the azcve descrilbed Alachlsr s:tcmash tumors.

Risx assesment asscciszted wiztl Alachklor oncogenigisy w;;;

.

Ze rformed ov Ddvrnamac wizhin the zaxst 2 weeks. T:us we snall
:e:ai“ ac-sss;crs 273388, 17531 anmd $TCE5I uUntil =he Ajasnlco's
*1sSKk assessgment 1s completed. A Zesisicn will be made az thas
«.me relasive :: the reguested Alaznlor solerances.
Studv CTlassification: :c:e—!;n;;;m _ ‘e )
‘ - / , .4‘//,.
*
, ‘4 Lol
/',(ru(,c, Aafgres -
- M Fi - ’r _,’
Amal Maafouz, 2h.2 ‘2/ ;SL -
Texiezlsgy 3ranch '
dazari Tvaloaz:sn 2ivisisn 'TE-"33
’
A b 757 -
I v - PR
/ rd
TE="83r2n i TCX, ¥T o aMaAn ez il d-3za03s :

(&1}
-t

pre
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9Iincidence cf brain esendymoma ingcreased i cthe mid- an
nigh~dcse male and Zemale grocups. The wotal number of animals
‘bea:ing thes2 tumors (males and females connined) was dese-relzzaed:
80, 0, 2 and 3 animals in the somuzsl, low, x:id anéd high-dose
groups reszgec:tively. Jnly the incidence at the high-dose level
(bota sexes ccmoined) was szatist:ically significans (3 < .33,
Shi sguare tesct!.

*Incidence ¢f mammare g.and scuomers {zcs~ v adengmal azTearad
£3 acrease in treated fsmales, i.e. 8, 14, 12 and 14 animals
Wwigh tumorsin the contrel, lowe, mid- and u-,a-dﬂse GTOUFS
:espec--ve-g. However zhis) izcreases were a0t istigally
significane. 4
in she abgve
d'scuss-aa ware calculated using =he one sided Fisher exac' ess
with the excepeicon of liver and brain where the significances
reported asove were calculated using the CThi sgquare “est.

NOTE: S=atistical significances reported

a

Conclusions:

Lifetime 2iezary expesura 2% long-Ivans rats 2o Alac“-cr as
24, 42 and 126 mg k3, /day 3dcsaze levels indicazed the £ol owzﬁg:
*A NCEL -oT alachlor earsnic woxicizy in rass could noT te

demeonstraczed in this study az the lswest dosage zeszed, 145 g kg

day. Degen -3:;ve ocular and :epa:;c ~Haages 2s well as ctner
pathological gross an ni-; ::_ic findings (see review, i.e.
thyroid, xidnevs, Srailn, spleen, Rears, _r:s:a:e and ovaries.
were noted a= zhi l:w 3 sace .evel and acgove.

Jcu.ar lesiens were furtner oo
Svans rats a:z 1.5 mg/k3/éay :Perscna
registrant 6/7/82).

*Alachlcr is ' neggenic i rans at 42 ag/kg/dav ané azcve.

Nasal surzizate tumers (Tainly fenign) iacreased in ot
males (2 < 2.30.) and females .2 < 3.32) at zhe mid-dose lavel
{42 mg/kg,'dav: and azove -nn a dcse-relacted ‘asu-an,(O/SG, LIsC
and 23/33 1n males 2né 383, 3 S0 and 11750 in females Sor =ne

saersl srses 42 mg, %g. day greoup and ;:5 mg;<~"av grous
respectivel . ; see Zescrifticn of tais xiaé of czumers on =. L3,
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¢lncidence oI szomacn malignant toIOrst was acs2d Lo zhe
Sign=-dose Tale and Zemale grouss, and was stasistizsally sizgniflcan:
a2 Soth sexe®s, (T ¢« I.ICl', This xind 2f zumor was ot ncsad .o
any oTher 3ITTUT Ln InLS' sTidY with e exzestisn £f zsne nid-dcse
Zamala.

soed i the szudy as Sal.ows
iTs asility %o form a mixaed

umcs. Some =2 :,e mecplasms aggeare:s

s, otiers Isrmed cstecid and bcne

sures adenocarsiacmas whi.e tne Dulk 27
sinema ‘sarcoma zell tvses. The sarssratsas
2 provensicty 3 Zorm osteci and zone.
a

~ne SIsmASh LuNcrs:wer
*The necg.2sT sas rluriTote
cariincma-sar3Isma trTe °of U
22 nave teaen leicmyscsarscnma
{osteosarsenma), scme were T
zhe =umors Were mixed cars
e _sment Iraeguently nad
Seconcary scread cf sae': rs were reccried ;n the zancreas

(razs 335, 343), liver {ra: 843}, mesentaric vm*n ncdes (rat

838), and ;::gs (Tat TLL'. Thne small and lar inzestines wers n~:I:

iavalvec”

s.nat2 adencas® was nozed Lo oani

oups and was Jdose-relazed. Tur=ina
¢ the mid-dcse level in-one nmale an
nce of these zumors (Srimarily se=i
14
c

nw

nomas wvere -

Ui lﬂ ity

one female zazs. The inc: n:
was $zatistig2allvy sigasidiicant in =mid- and hxqa-*cs¢ fazale gTsuss
(g e.C2 - = < 0.¢cl, ressective.y. anéd in mid- and high-dcse
male 3IToups (s o< 3.3CL. ’

The study ‘es~-;*es =nis kiad 2 <umecrs as Sollows "The
zumors develsced Srcm tne respiratory esithelium primarily in the
md regicn 2f che dorsal =urbinate. They we:e characterized by

Tows and swirls 21 crowded zut sysical a;;ea:ing columnar ezizielial
cells cfzen crowned Wit cilia. The cell masses grew iawazd and

wnen .arze =ended =2 confizm t2 the shace of the tursinmace luzen.
Scme contained well vascularized SUTDOTILING StIcma wille czlhers
Jer2 wcre Zfenselv cellilar with liztle supporting stsma”.
*lncidence of =nvroii Zollicular suzers ladenecma ~ 2arsincha
agreared 13 Lncrease . zozh males and Zamales cf zhe Zigh-dcse
grIus as campared =5 the osontrcsl grour. Sowever thie ingrease
was only significant (2 < 5.001) :n males. :

-

*Incidence of l.ver =umcrs fadencma - hvrperslastic ncdéulsas
increased in zoth sexes in sne mid- and nigh-dese zrzuzs. The
=2=3] number ¢ animals Zearing tnese TUICTS (ma.es and femalas
consined) was'dcge-re’lazed: I, 5 and 9 animals in the z2zonzsaol.
nid and hign-~dose grsups resgectivelyv. Ialy :he incidence as =2
aiga-dose evel (bcth sexes comsined) was statissically sigmifizans
{2 < 03.d5, lhi sguare tes:i..

*Noze: ZIpichlcronidrin [ZCEH), sseé 28 a stasil.Ter Lo o=n2
=echnizal Alagnlor's LooiEI~-L3T, Ls an cngescgern Wnicn causes
nasa. TursLtase TuTers Lo rasts shrough -"“a-a-; 1 axsesure
ToNCILSES 24, &4, 1880 angd a2lso causes sTomach tumers Lo rass
sasouan 3i2%ar 2xTesora Zann, L, 22I-32Z , Zegemzer, L33 . _ .
:Cwe"é: Z3T2's §%3733% TImSTS 2Te ~aT TAaLLINanT La fasiza as {3-)
dessrimed azsve. h
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carcinoma 3 3 3 2 "] 3

O (@]
t2

Mammary slané 35 B 3l 35 40 45 5 42
adencmra 3 4] 3 o} 7 ) =2 13
carcinsma 2 " g ¢ : 3 ) d
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ANIMALS WITID ZUZ TE OMOEID OMALIGHANT T:!CQS
Seaa=
re—— - ~ -~ * ;
] ) 2 . by . Toral
Ma.es NG . L] e, % Ne. )
BN = - o200 -
Censzzl 42 3.3 -2’28 42. 35/5%3 32
ow 23/33 38.4 S/ 29.4 17/33 33
M3 L3732 42.3 4/ 22.2 T/%a 34
B.zn 20731 81.3 PR 7. 3./8 22
Ta=ales
t
- - - N -
Canmzrcol 8,27 25.3 T F33 2l.2 ~3/50 2
o 14,22 47.3 8,27 29.86 ~9/50 33
-
%3 T .8 27.3 6/32 .3.3 1/50 prgud
Jizn 2230 TI.3 12,20 80 34/50°* 83
*ew: o5 < 3.0062
The %azle azove reflects a aigher incidence of anizals
{male 2nd femala) =mearing maligrant cumors at tne high-d
level and in <he lcw-dcse level in he female group (es D 4
for zhe zats thaz died in ex=remis). However the lncra:z was
9nlv sizmiilzant (2 < 3.J01. in zie hich~dcse famale gzzus.
ANIMALS WITH MULTIBLE TUUCRE CF IJIFPTIRENT BISTCGEINICZ ZzIoou
Srous .
o T Tasal=~
la_2s Ne. E Ye. 3 Ne. 2
B _-— xc. 2 DX -
lonzzal L2S24 4L.3 L2738 15. 2% 22753 14.3
ow 13/23 43.2 My 84,7 27/538 S4.3
M3 L8722 383803 /L S3.3 28/83 32.°2
Zizz, 2503 8L.2 ~%..9 TI.3 33/58: 66.°2
4
Terzales
Cgonezcl 3,.° 3302 ~5/33 48.4 =2/5¢ 4C.2
ow 323 2507 =27 43.7 “8/83 3g.2
M8 3 L3 44.4 ~3.32 iC.3 2.8 42.3
iz 22 TsL3 ~2,23 23.3 38/5¢ T3
J - 3ied zr sacriiized Zuring sz
T - sacrifized as werminmaczLen 3f oswody
L = zasef 2 w272l nummer I o 3nimal3s Lo st
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Mean water consumption (3¢ Xss/Za2v) 27 cne higa-dgose females
<28 $22T18TiZally Teduced (3 < J.L1) in somnh =ae 3-day geriad
3¢ dezgrminacisns at month L2 and 13; d2:a at sesminaczion
agpear ts e erratic due L excess.ve water ssSillacge in female

13123 4-D% N

Mean watsr csnsumpiion was sligncly reducad, (Suz nesx
significantiy) as 2ne 12 aand 13 montn insa2rwvals for zhe laow- angd
z:d-dose Z2ma’es and all trzated ma.e 3TSUSS.

Czhzhal moscc:v

ané dose-zelazed fasaion iz =his Loag-Ivans st
This uvea. Zeseneration syndrsme was Zirs: -dsn.
S‘udv when ccn::almgsc*cz- exaninas.sns were ae"arme*
animals exhisising eve opacities (descrized then as ¢z
during the second vear o study. This SV1d*:me does uah 'esem,;
2e usual sTontanecus (and generally wransient) irisis ar

-8
i%is in the rac.

Alachlcr causes damage T2 the Lveal "ssue
-
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F RS el 1

in
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se by 0
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A clinical cdescriguicn cf cihis :veal Zegenaration SVﬁd--m
i3 tresanzed on pages 20 =z 24 22 zhe 3*~-GVﬁam1-s final rezor:
{Seczion 22, Vel. 2, Acc.#$#07 O:BE). *In itcs mildest form the
syﬂd*ore was characzericed =v ZIree :lc cing iridial and cheraiidal
Sigment in the ocularc cham:e:s and zigment dedosSitisn 20 ne
zrnea and lans. I i1ts mest severe Izwm, the syndrome was
chazacterized =y bilateral &

) : Z

t
e?ewe—a‘_v‘. c: :: . ena g and ~ e s o oa owm o
" X - N
:: che s;:e cf :ch L.ar g.oze

-— o At miam
eian
-v maTilen

[SN¢)

s 4

with secgndary total catarac:

~ p : LR T S WS S -

The <ta:z {rages 22 3 298 2£ 2is/dvnamiss Tescr:
R = v an P . P -
rellects <n¢ :~“~e: sf zats with the trestmens-ralaced uveal

swvadrome:

Tcsace Graouz weeks 3¢ 3 332 weax 28 weex ..3
=g, X3, 3ayv No.?> 2 Ne. % Ne. 3

J Ma’les 344 3 37 3 s 28 2
Temales 3743 3 1733 2 - -
e Males 2/43¢ 3 3L 3 3728 z
females 3743 3 7 3 - -
42 Males DIDIRE 3 4 sl 3T L4 22 3”
females 23,43 33 1134 52 - -
25 Males L DR DR P Ve 2386 T oL g o
Temales 2338 239 3/28 230 - -
€liz lamp 2xam condocted wWeex 332, 119 amd 13 Jpmenalmoscszic
xam zonduczed Teax 35, 1216 anmi 13,
=Nimser 2% anmilals Sl trozTmsncetrszcment Lveal 3z mdércsrme tot:il
nimser o2 znimals examinad.
P
g™ - - . - - . “ s . L.‘l\}
~%3%n razs =:32. ¢ IZ 3id=2ce2d Inilzzerallc wien Ima ailiess
f:mm 22 cva2zl gwmdrome IL24 Trisr T Yeex LI examinaticon.
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Alach.or Congenzracian in
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Based on food consump=ion and body weight Zaza the calcoulazad

compound caasumption was fsund =o De as fallows:

Josage Level !me/kao/dav:
osace wees J =0 4 Weexs 5 <3 term-nacz.on
————emn e ——————————
Iraus R v

S
-
- —

z Q 23.00 0.Q0 co
b i10 12.67 ~4.09 24
bpP 300 35.39 40.30 12
v 1000 ~18.34 138.138 138

Chemical analvsis cf the treated diets indicaced zhat ats
the Segianing of zhe week of preparaziocn the d-e:s con-a-“ed an
average of 86% zo 102% ¢f the theoretical dosage levels, .Tes:
Siets sampled at the end of the week of gsreparazisn cs“-a-ned
an average c §4% 22 33% oI the =arget level,

Chemical anaivsis of =zhe zechnical grade Alachlior used =22
sregare the dlets Zemonstratnd a mean gfercent act.ve Lagradienc
cZ 89.353%.

bservazions and Mersalitvy

The rTeoart states =what corneal cpacity was routinely
scserved in many cof the Rign-dose females ‘"::n: t2e sagend
vear I ssudy, ané that nc 2ther ghysical soservat.ons wers
agted 1 any o the treaced animals which were cgnsidered 23 ce
r2igzad to the adminisutrazion of Alachlor ‘Clinical oxsexwzz.ons
Zaza for individual animals were net surmizzed).

-. : N : . . am . s .
Surwvival 2t tTa2rminaiion, Mmales at OV menths and Zamalas

az 25 :months, is ncted celcw:
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cosa 5rouz Survivers
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with mainstem Srznzni and tracaea
Ncde (mesenzeris, rediastiinall
(2}

cary

< Q6
3
LR X))
'“<:1m
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(lﬂ

m'u'u [o 3 T
" g -

cs aze/semizal ves:islas
alivaryv g.and (mandisu.ar;

skelezal musclessciaziz nezve izighs hicers femaris!
sk-“ and mammary g2.a2nd [rizns iaguinal)

pinal cord {cerv.zal:

spJ.ee..

stomach

zestis (2) :

thymus

urinary tladder

ucerus N

gress .esions (including a section of normal-agpearing sor=izn
of same tissue)

zissue masses ¢r suspect tumcors and regional lvmen nodes

Histglogical

Tyes with Zardenian glands, testes and ezii:idvmidfes wera
cresarved in 3cuin's sclution far 48 =2 I lcurs i3llowed =3
20% necvwral 2ulfisred Zzrmmalin.
ALl other tlssues were fraserved in 13% neutral Sulferaed
fcrmalin. Tissues were stalned with hemasoxyliz ané ecsin.
Slides ¢ all =issues lLiszted in =he azeve session [ineludinss
Z secticns 2% spinal cord and I coronal secticns nroush the
nead: were preparad Sor all animals by Americzan 3issclascs, Ins..
Rockwville, Maryland and ewva..ated nmicroscecpicallr v
2r. Regcert F. McCannell, Tlemington, New Jersev.
Staz:stical Analwvwsis
Statistical analvses cf Z2ata was perfcrmed v using warLous
szatiszical mesheds. F-zesz 2nd Studenz's :t-taes:t Jere used
Zor analvsis of the hemazzclcgy and clinisal chem;siry Zaza.
Junnezt's test was usec Isr analvsis ol Zata zn zcdy weiznc,
Zsed cssnsaxmprisn,. Ised 22ficiency, water coasumpsisn, arzan
deighey, orsan/bedy and crgan.tralin welighs razizss. Ihi sguarse
angd Tisher exact wasts were ssed IoT analynis i sncogeni:s Zzza.
Szasisnizally signiilzant diZfsrances fosm otna onTrsl
ITous were Lnficaszed at oz ¢ 1.l 1
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Necrogpsv:

ALl animals were 3uZ‘ect 2 necrIfsy.  I3mDi2se fossmersan
examinations were seriorzed on animals cnat died Zduring zne
study oy at sghedulad =asminatzien. Animals were sacriiized sv
exsanguina=isn under ether anestiiesla.

3rain [wish snuire zrain szam!, LLver, Kidnevs, hears,
soleer, =hyveid, situizary, adrenals, tastes and cwvarias were
weignted as necrsgsy for 2nimals sacriliced a3t serminazisn and
argan %o body welsht and orzan o Sraln welight were zalculatad.
The follewing :;ss;es were graserved [and Rnistspasiholsgically
examined) Zor all animal.s:
R -

Tissues Dreserved:-

arenals (2)

aorta (acdcminal)

5lccd smearx

bone and sone marrTew ssstochondral -ungtion)

brain wich entirze brais stenm 3

esididymis (2t

asoshagus. =rachea’snyrsids zazaonyroids

eve {2) Wizl optic nerve and Zarderian zland

J2ad wish entire skul.l zag

hears Wizh 2orcnary vessaels

intestin

cezam

c2.ien

dugcenum/Tancr=as

ileum

sesunun

<iiney =

iiver

I
“Numserss in sarantnesas wnilzsata numzer oI osrcans s=2C0TLan Sraesartai.
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locd was cogllacued Er
were selagued randonmly and used at all
Rats were Zasted overniint Irier i zlcod
veniguncture o zhe orsital siaus uynder LI
Ana.vses wer2 terizmmed a: the fsllowing
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hemoglobin
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ervchrocytes
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slaceiets
zotal anid 31
leurccyte s
ervthrocyte Tcrpholosy |

3lcod 3icchemiscry {perisrmed at menths 4,
serum glutamic oxalcasetic
sransaminase
serum glutamic pyruviz
sransaminase
ailkaline ghosghatase
lagzic acid dehvirogenasa2
Dlcod urea alisrscgaen
faszing clucose
caclestersl
cotal srotein
albumin
glckbulin
A/G razic
total Biliruss
cassium

.
ca.cium
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°Szsamacn malignant tumers ingreased significantlv (3 < J.3CL¢
in Soth sexes at tna2 Righedose.lavel, ;25»ng,k,,-ay ‘see sacge 13, *

Q“h\f-nv 2 B Y omre”

. void So.licular stumers {adengma - sa2rTzingma’ asreared
to increase in Scth sexas az z3e high-dgsage laval. However
22 ingrease was significant (3 < 0.3C1) only i malas.
*Ingidence 21 otvher tumers i1a QJther orzans wWas 2.so noned
S8 iagr2ase a3t e a.d and niza-dcse -eve;s. sctenziallv as a
resuls of Alachlsr agdministracsion, i.e. "ve— sumers {adanoma -
nype:;l& 2.C 2cdules) i Sotll sexes an rais sumors (eg

g-ce1érsgl‘cra). ~acidence of anima-s cearing these
was not stazistieally signifizant at zhe n'd-dcse lavel,
However 2t ke n;gn-dcse L-ve-. when anizals wess comsine

(males =~ Semales), the iacidence gf liver

-
’,

umers was sizg icans
5 {z < 0.03) as well as t: .nc-- nce of brain tumors (3 < 8.530.
I °A zisk assessment associated wish Alachlsr onccgenizisy will
N e ;e::c:med by Tvnamac Tgorsperactisn withintthe nexz 3 weexs., A
decision will te made ac .ua~ Time relative =z =he resguested
Alachler sclerances. :
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Page is not included in this copy.

Pages&_ through& are not included.

The material not included contains the following type of.
information: : : .

Identity of product inert ingredients.

Identity of product impurities.

Description of the productvmanufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
I FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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" Oncogenicity data is available an two other hertacides which

atachlor. In female, CO-1 mice alachlor administration !
(dietary) is associated with statistically significant increase
in lung cumors (bronchioalveolar adenomas * carcinomas) over

control mice.

Alachlor has been tested in several in vitra and in vivo
assays for mutagenicity and/or DNA damage. It was found to
be “"weakly genotoxic" in an in vive - in vitro rat hepatscyte
ONA repalr assay. Alil other asSays were judged negative.
However, a metabolite (see metabolite XIIl tn Figure 1) of
alachlor has been found to be positive in the Ames almconella
assay (scrain TA 10Q) both with and without metaboiic activation,

i

ara _structurally related to alachlor,

Metalachlor when fed to CJ rats caused an increase
1n proliferative liver lesions (neoplasitc nodules! in the
high dose female rats., [n this same study, nasal turbinate
tumors were seen in two high dose males and one high dose

female,

¥])
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Nasal suz2inate tumers significanzly (g ¢ C.0L) increased in
co=h males and females at: 13 mg/kg/2ay. This xiad of cumor was
1130 nctad in one nid-dose female. A differvent xind of rasal
amcr (submucosal gland adencma) was aotad in one mid dose male.

Nasal submucosal jland hyperplasia significantly increased
s < 0.01) in Sc=h sexes 2% the high dose level. Acssrding to -.
je. L. Rasza (pathologist), the ,ic*u'- cf this lesion (pict=ure 400
:19] cannot lead =c a definitive conclusion as to whether this '
.esion s hyperplasia cr necplasia. It is advisadble for the
registrant =2 ask a second cpinion from an independent pathologisce.
e Agency (s willing ta furzher discuss this matter “ith Monsanzo
-gpresentatives. :

Twe additicnal kinds 3f =umers, shymus lymphosarscma and
drenal ghenoc..romecytcma significantly increased (p < 0.0S5) in
3e high dcst £emaleas. i

An increase was also noted in the incidence of thyroid
sllicular cell zumors in =he high dose mnale group {(13.3% inci dence
1+ the high dose as ccompared =22 6.7% in the contrel). Alziaough
1is increase was not statisticalily significant, it is considered
ologically significant. : .-

Some increase in tie =ctal incidence of malignanz tumors was
‘zed in all treated female groups especially at the high dose
:vel (3%, 10% and 21% arove the centzcl graup in the low, mid
'3 high dose, respectively). .

A significant decrease in laczats dehvdraogenase activizy was
ced in this study in all =reatxent groups. The decrease was
se—~related in bothr sexes. The autliior stated that this finding
vy bDe related to 'some zhemical ianterference with the anaiytical
‘scedure' in this =asting facility. 3cwever, this reviewer ncotes
iz =his exglanaction dces 20t preclude a \-qpcund related-effecsz,

addizion, =he nazure of :his chemical irtefersnce and its
Laticn o the tast compound needs o De sxplained dy the
jistzane.

A high incidence < BSrain csmpzession was noted in tais 3sczudy
zhe Zamale groups iacluding the control group. The incidence
this finding was rcemarkable in the nigh dose male as compared
tne 2ale conersl group. However, =ne Drain ueigﬁt w3s not

cerzad in zhis sctudy. The registrant sheuld submit these 2ata
T review, '
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A new Tisk sssessuens assaciated wiin alachlsr cnczgenisizy -
+i.1 =& pserformed Dy :the TOxisolsgy Branch tased on tle new :
incidence of nasal =urlinace zunors. )
his ssudy is classified as Core~Miniaum, Hevevar, zais

udy aust De considered in conlunction Wil 3 previcus sctudy

ao— T=421) where higher dcosage levels wvers =asted (0, 13, 342 ancg
.28 ag/kg/day) sc zhat tle non-neplastic lasions (ocular lesicas
.ad hepacotoxicizy) agd necplastic lesicns (nasal turdinace
uscrs, tayroid tumors, ecs.) c2n De adeguately assessed. Study
ML=8Q0-224 which will te sutmizzed in zhe near futyre and vhers

aGigner dosage, .26 ag/kg/day, was cancurrently tested wizh
ne dosages used in the present study (ML-30-186) should e alsce
onsidered in conjunction with zikis evaluation for the same
sasons stated alovs.

ackgzound: _ | i
on Janua:? S, 1982, Monsancs submitted £or rsview a carsnic
reding/oncogenic study of Alaszhlsr -in the Long-Evans scrain of
‘1es (RD$396, Special Report 4SL $1583; Accession Nos.: 07058§
370530). The study was perfsrmed By Bio/dvnamizs Ins

D=77-421), zeviewed cn 6§/15/82 and classifiad
Core=Minimunm.

[ INC

Duriag the in=lifls s.aqa UE the adove study, april ‘3‘3 4=
Ek? 1380. =he anizals :zreated with Alachlcr develcped a unigue
za_a- i2sion, namelz, :ne uveal degeneration syndrome. Mcnsants
mxeided =0 further stidy this lesizsn and = establish a NOE: Sar

- b -

=3 et%pcz. Thus, in August 1380, the registran: iniziated a

- -

seudy .n the Lang=-Z7vans racss, Study IML-30-188/224 .

I

Jowever, after the initiacticn cf the new study, Mcnsanss
ided =2 modify =zhe zr3tocol in 1981 in crder ts re-inveszigacze
——a—ann

ccarsns cnccqen;::-: of =nis cshemical wvnich was ascted :in
riz2cpaticlicgy of :mne anizals examined In =he previous

cy. .
~ _

ienlsrehydsin, a-¥acwn sarsiacgen, was used as a a-a_-l_-e-

Alacalor sample used during tne fizst vear of study #30~-77

The Tegiszrant aggarc ﬁg;}g'éus;ec.ed Tac the sncogenisity

ia “-s study was tziggered Ty ecichle=shvdria, tnus

sanzs replaced eg;:k;::cuyd:;. Sy

aLac“-c- sroducss The Alazsnlisr samples

L]

Y Jera ep .c.-c—anvd-:i::;:a.
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2ter 37 Mensants daced 11/13/91, the
divided zne data cdcained frcm the rew
ine

9 =wa studies: :
1]

Ac==rdiag =3 a le
segiscrant apparenzly

scudy (ML-80-186/214)

(1) Study 3IML-30-136 which contaias data fSor the lower
desace groups, i.e. 3.5, 2.5 and 15 mg/kg/day, was susmizted
faor review sn 2/28/84. :

(2) Study #ML-3Q-224 wnich contains data for the highest
iosage group, 1258 mg/kg/day., will De submitted at a latsr
dace. Only a sumary of che nasal turdinates tumers in this
study was submitted an 3/9/24 (see Appendix ! =o!the follewing
saview) and an unaudized summary of the cther necplaszic lesicns
.a this szudy was submitted on 3/28/84. v -

Revigw
e - ]

A

;eudy tden=ificacicn:

Ekudv cizle: A Caronic 3zudy of Alachlor Administered in Feed
o Lang-~-Evans Rats.

=gssicn Numbers: 2524%6, -7 and -8

|

a
3

sSar: Mconsaants Company

ags=ing Lascratcsv: Monsants Iavironmental Jealsh Laboratcry
(EBL), St. Louls, Misscusi §3113.

TION 1S

-udv No.: FCHL #8Q20213, Proiecs $ML-30-13§, Repers $MSL-32847

T

=udv Dicsctzs? and Ausher: L.J. Stout

-
X8

TV ASSUTZINCe Manacsr: reher Teller

i

ENT INFO

= . N ‘e
128¢: In life st=age: Trom 3/2G/80 =s 10/14/32
Repors daze: 2/12/93
a Study was susmiz=sd =3 Z2A on 2/28,/84
go:e: The study dirzeczor, L.D. Stouz, safarved 3 inisz repers
& MSL-3284. dHowever, Inis repcr: was suSmitzad TS IPA as regors
L=3282, ccmpiled oy Robert W. Streec. - -
s= Substance: Technical Alachigr 34..3% a.i.; szasilized
an! SSTMMULT CalT3.  The compound,
sdange/amlter scii2 Wil 3 13w TElIilg ZCin, was cecaived

N

© m Mcasanzs Jomgany =n /335,730,

-

(& ¥]

-
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Sesace Teszed: T, 2.3, T.3 and 13 ag,/k3. Zay.
N T R

(Y1)

siet Pvecarations: The Alachlicr samp.e was nelted at 55 or
39°%, caen aixed witnh an egual amcunt =£ acstane and added o
als=on Pur:za Redenz Chow™ S002 =9 Q3tala a gremix containing
..000 ppm alachlor. The appropriate amounts of premix were
idded =29 the anizal diet i1n order o Sbtaia the zarget dosages
.isced in the above secticn. The conssol diec was treatad
/i2h acetone at a ievel sizmilar to the amount of acetone used
.2 the prenmix pregaration. :

1

The diecs were prepared weekly and wess periocdically

.nalyzed £97 homogenicity and stanilitsy of =zhe =est substance.

wss

e diet analyses vers ;cr.ar:ed weekly for the first seven weexs

4 whe study and less cften thereafter (se2 =nhe study’s repors

cpendix III. table ¢4). The =echknical alachlor sample was Tt
130 analyzed pericodically to determinze i:ts s:auxliey during

orage.

28t Animals:

Male and Zemale L3ng-Svans rats vere 3ttained Irom Charles
.ver Labcratary (Schoclcrafts, Michigan) con 3/6/8C and quarantined
Jr %wo weeks before treatment at age T weaks. The males
2ighed 210.8 =0 2§4.7 grams and the females weighed 1S1.1 to
iS.1 grams on =he first day of zreatment. Fifsy animals/sex/3zcup
re randomly assigned =2 4 groups: cne contsol and 3 creataent
rsups. (One hundred animals per sex <eres u=ilized in an

:dizgional 125 mg/kg/day =roeatlent grsup; lovwever, data for
é

1i8 ZToup will D¢ sulmi=ted later as & segasate study).

Zuring tle Quarancine pericd, anilals Jere selsczed for
‘ight decermination, serology cests and hlise cpa:ﬁc;og-cal
aminations. All anizals on z=est wese alsc ear =agged Juring
.5 pericd.

The rats vere lndividually ﬁcusec s
2e] zages and maliatained cn 3 -ncu- sijns/dazrx cycle and

a sznzrolled temperature (70--4‘?) ad ~umidizy (30 =o §0%
anvironment. GC2n=z3dl and zest di :s asd tap vazer wvere
sac.e ad Libisum.

. -
sl

usgended s:aialess
bed

j@rra=ionsg:

The animals were crsezved twice Zaily f:: slinical signs
zax:cizy aand merzalitzy. ?Physical examinatzion and ;a-pa ien

> :issyue masses vJere jerisimed weak.;.

-
(2]
i-
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Opnstalmis examinaticns sere jerisrmed approximately
ery tnTee 3CALRS usLag siit-lamp ax*a;::ns**;y. The . -
1shalnescopis examinaticns con mensh 11 and 24 24 =he study
'18/81 and 3/20/82) w“ere performed By Or. Lionel F. Rubxa
V.M.

sqdv weights and fsod consumpiions were detezmined acekly
> she Sizse Ll-weeks cf the szudy and Diweexly thereafs
-1l the end of cthe study periad.
Csmpound intake and fsod efficiency wers calculated from
v weights and f£sod consumption. Food efficiency calculations
‘s only performed Sor the first 13 weeks of the study.

sratcry Studies:

The lLabora:ary :ests were not perfcrumed atz regular intervals
.n1g the study as usually required, bscause the initial
sceive cf this study was to investigate the ocular lesions
:h were seen in this strain of rats in a previocus chronice
iing/oncogenicity study with alachler (#80=77-421, reviewed
5/82). Howevar, a decision was later made in 1981 during
Jerfcraance cf tie study to alsc examine the animals for
:genic effects. Thus, blood chemistry tests and hematslcgical
.sations {n this study werse only performed at termination.

Ten animals/dose/sex vers randomly seleczad, aneszhetised
chlgrszform, and Blood was collected STom the posterior
zava sefore sacrifics for gross nec:cpsy. The animals -
fasted cvernight Sefore bDlood ccllection/necropsy.  The
wing tematslcgical and clinical chemis:izy paramecars wers
ired: ,

120logy Clinical Chemiserv
'-ccv'-s {28¢) ' Albumin -
:sytes [ WBC! Total Protein
lazs 3lood Urea Nitzogen
aeTis Total Bilizubin -
otin © Dirzec= 3ilizdbin
Zorzsuscular Volume Glucase
srpuscular Femoglobin Glutamate PyrTuvatse
Jarpuscular Iemcglobin Transaminase
zgntration Alkaline ?hosphatase._ .
G.J:ama.e Oxalcacsta:a
ransaminass
Lac‘aca Cehydrogenase
Creatinine N
Chelestercl - 131

Zaleiux
2hesgnerus
\—.-a’vr f‘e
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few ANLTALS were 3uliectT T2 NeCripsYy. Jomplete 2csinerten
ramminacsi=ns ~2re perifsrmed on animals tnat died duriag zhe
udy sz o4t echeduled zermination (a different necropsy schecdule
1z some animals 3f :tne li6 ng/kg/day dosage group was adoptsed,
¢ appendix L1 =3 =iis review). The animals wers faszed overnight
'§ sacriliced Dy exsanguinaticn under sShloroform anesthesia.

The liver, hasar=, kidneys, adrsnals, spleen, :=hyrcid with
rashywaid and cva:.es/:as.es wizh epididymides were weighed
aecTopsy for animals sacrificed at terminaticn and ozgah =0
dy weight zatiy was calculated. Note that :the draia veight
s not included in chis prasocol.

The following crgans/tSissues wers preserved 2or all animals
ad hiscopatholegically examined): | ° s
rca \ lung
irenals (2! aarmary gland
mur (wizh aarczow! salivary gland
1senceric and submandibularz sancrsas

lymph nodes spinal cord

riatic nerve trachea

.zuitary hearst

:omach srain

v3sid wish paratayrsid . . . . __acse - e —
ghagus evas with optis nerve

aries {2} iucdenum i
as with apililiymiiles lejunun

3.nal ves.izles ileunm

z2us fsmcris zuscl: -arge intesctin

wn whymus {vhen prsseat)

.een FTSWERS

waasy bladder - Rag¥es Ir Tumars
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Ine evas Jers praserved in Zuffared 2% gluea
formalia. Scme adrenals Wit} zumors ware ese
:araidenyde zhen ‘merdantad <ith gczassium dishromas
al sirsmasiin sTanules’, The rcemalaing :issuesscorg

sr2garvad La .3% faormalin. Tissues we—e stained v
23Xy Lin wnd 2csin for microscepic axaminatians.
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Scaziscical ana.vses I Zazay e erisrmal 3.5 Lae

-
Llowing varicus statistical metncds

The Generali:zed Savagcs and Generalized Wilsaxcn$ _
cechnigues wers used t9 analyze the diffecence in survival of:
animals tetween control and ctreatment grougs.

T™he analysis cf variance and Dunne::'s test Scr somparing
multiple treatments wizz a controll were used s evaluacze
che compound-relatzed effects on terminal sody weljzncs and the
differences in =he absclute organ weights.

The Dunnet:'s Zest was 2130 used in the analysis ct the
hematology ‘and blced chemistry data.

The Mann-Whitney :=esz? using the 3cnferani jnequaliz;
srocedure for the comparison of unpaired sa=p.es % was
used =0 analvze the relative argan weight dlta.

The Fisher Exacs est3 thh the Bonferani Inegualizy
Procedure’'? for compar nq unegual groups was usec 32 dezermine
the significances £ dilferences Detween 2ean fraquencies of
micrcscapzc lesions in control and treated groups. :

The Peto p:ccedu:e' was used to analyse the significance
2 some tumors. 'This method calculates, without bDiases dus =
differences in longevity, the observed and expeczed numters 3£
animals with par=icular sumcr =ypes in each trsazden= {I3up.,
and derives fxom these tne p-value for pesitive trend wizn
respect to dose.' -

Note: The apove references: 1, 2, 3, 4, 5, 6 ang 7 arse lLisczec

at the end of this review,
Resulcs:

Alachler Concens isn i3 Sies

3ased sn £ocd sansumpticn the ncminal compeund intake was
as follows: .

)

*Cumulative Averace Test Matevial Dcsage (ac/kg/dav!
Monch Males ‘ femai.es .
of Studvy Leavel: Low Ma1d 3ich oW M.d gich
b3 J.48 2.29 13.88 0.48 2.28 14..3
5 - .47 2.34 14.13 0.43 2.43 14.237
2 .48 2.40 l4.47 0.43 .44 14.34
13 3.49 2.42 14.83 .43 2.38 14.73 _
is 3.43 2.45  14.74 0.33 2.47 l4.39°

<2< valyes fzr alasnlcer in
ST the zargac: 2osages 25 1.

As actad apeove =he zz.zula
2 I=as *a--e <2 =ne 73’ ues £
and .3 2g, kg 3ay.
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Ine zrezared l.ect3 apgarsaily Jers hcmegenecus Sn the day
cf sregaracticn. Sarples zaxen Irom tne =03, middle and sotism

3% =ne low and hign dcsage diets, and chemizally analyzed £z |

alacnlsor concenzrations, reflected a daximua diffezence 3£ L8% i
SetJeen any =¥l samples in the same locaticn and a maximum :

di%%erence £ L1t Secween any two sanplies cf different locaczicns
[i.@. = =2p and zoz22om of container) £s5r zhe same dosage level.

These large differances were only ncted in the low dose Ziex
lenough =he analytical concentration in any low dose samplse

was witnin +l0% =0 «34% cf =he target dosage. In the high

dosage diez the difference be=veean any twe samples of the sane
lscatzion did nct exceed 63;: the difference Setween any =wWo |
samp Les of cdifferenz location, did non exceed §3%; and the

di1fference Detween any analytical value and the zargec value

in any nigh dese sample was ~21% ¢ «28%, dNo chemical analysis

fo2r ncmogenicisy of the die= was performed 2n the aid 2ose

diet preparations.

The cverall resul:s of =he chemical analysis of the zosated
2iecs as pressenczed Sy e authcr on page lJ of the study indicated
znac =he alachlsr zean conceansraticns were within -ll\ of zhe
2azges Isncentrations. spendix IIX (cadlie &) in zThe suzmicszed
szudy ofzen reflected much larjer variaticns in the analyzical
values ¢f alacalor ia che diezs, see 2able Selaw:

Ser.2d i Weeks § Difference” Detween tarset § analvtizal Values
3w Zese - Mid Ccse 2izn Scse
L T 15.7 =3 -I5.3 §.5 =3 =10.3 3.3 23 =13.3
1 =2z 52 25 o - 30.1 4.5 =z -31.8 8.8 =2 =32.2
53 =0 1. 319.3 =3 -30.0 19.6 2 -38.3 9.5 =3 =2..3
Study “ean 4.2 -2l.3 -3.3

Ty Sif%ersnce = ana.v=lza,
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The =St SUTSTanca ajparsally <as sStadie L0 the dilecs for
a l7-day pesiod a: rscn tempersature ia 3oth the low and high
dosage grouzs, the nid-dose level was not tested (up =o 20% :
decTease .o tle Tarjec concentratzion was noted in the low dose ;
dise and a 13% decrease was noted in the high dose dietc during

cinis perioad).

The values cotained frcm the chemical analysis of =he
=echnical gracde Alachlor sample which was used to prepars the
“diets demonscrated that ilacnlor was stable under storage
(92.6% T0 934.8% a.i.). -

Observations and Mcrealitv

e clinical cbservazions ¢f the animals in =his sctudy . .-

refleced :ne following symptIms in Seta the control and

c-eatment ZTsups: nlairs loss, skin adema and ulceration or
abrasicns, scads, svergraswn Teetll, and tsary eyes. However

zhe skin lasions ware nore noted in the treatment groups than
2ne control 3roup. OQccasional findings of animals with apparent
misuse cor disuse cf ;-.-s Jere 1.30 ncted in all animal groups
facluding the conessl SrToup. ALse, 2 few animals with chrcecaada-
cryorrhea, ur3geniczal xscna se. discolored urine, and bloed -
encrustratiscn arsund eves wers ncced in all groups including

zhe contral sToups. The mest significant finding was noted in

the animals cf the conctrol and °—ea:-d groups that died during

she study; acst of these animals exhilited cne or mcre cf the

sllowing sy=ptoms: pi.cerecticn, hypceactivity, saleness,

acaxia, salivation and emaciatisn. I addizicn =2 these sympccoms

some dying animals .1 the treathent groups wersa denydrated,
nad swellen zazmarv jland or acuth, alse dlcod incrustation
around acse 7as seen i1 few of these rats.

This reviewer 2.3C nctes at several animals in zhe
sontzel and treatment Zroups ad aissing ear tags.

Alachlicr 2id ~zt zause any Lncrease in tne ao:--ii:? Taze
£ the =reazel rats as compared 2 the sontrsl rats except ia
ne nign Acse fema.e SToUp, 1.e. 2 19% increase was nc:ed it
lis 3T as sompacssd 2 zhe csnzrsl female Tats (S§% increass
nen ccmga:ed Qo tRhe csatssl lale rats!, see tne cumulative

rzalizy rate i =@ zacle te.cw: )

()
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* Cunulacive Morsalisv®

Dose Level MALES FEMALES

(mag/kg/day) li-mo. i=-mo, ser:. l3-mc. 2l-ma. TeIm.

) S 13 13 6 13 28

0.5 3 S 21" 7 -1l 24

2.5 8 11 21** 7 H 27 i
15.0 S 8 27 8 16 3¢

*3asad on S0/rats/3ex/group ,
eegracistically significans (p £ 0.01) using the Generallizsd i
Savage Test . -

Although the auchcor indicated that the zate of animal
agrtality was significantly reduced in males cf the low and aid
dcse groups (3 < 0.91), =his reviewer notes that the apparent
longevizy in the male traatient ¢roups may e due =8 an
exceptionally high mortality rate in the male conetral group in
thiis study.

In=0i%y Palcable Massaes

Palpable masses were repcried (n many anizals in the
sontral and zrsatment FToups. They vere acstly locatsed con th
ibdominal area and scmetimes on the thorax. A few animals
1ad masses located on the rear limbs, eye, head or neck.

o

The f2llowing zazie reflects the number 5% animals whis
tad palpanle nassas a: cne tilne O ancther during this szudy:

Number =4 Animals With Palzazle Masses”

‘gasce Grous soamrs. —SwW Mid 2igh .
‘ale 29 <l 23 28
‘emale 20 34 39 37

Total no. aof animals,/sex/group is £0.




significant incidences of sculas lesions assccizzed wizh the
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As ncted above, tne incideace cf aninals wizh salpable
masses appeared =0 Se sligntly tigher in Zoih =he high-dosa female
group (143 acove contrsl) and ne low dose female group (8%): l
no difference was acted in the 2id dose female group.

Oshthalumoscopis Sxaminacsions
In-life cohthalmoscopic examinations did not reflect any

uveal degeneration syndrome, a lesion which was significant in

a praviocus chronic study in this strain cf rats (study #BD=~77-~

421). The most common fianding ia this study was "pigment

nypertrophy at the pupillary border” in all animal groups.

This finding occurred almost wish the same frequency in the .« .-
treated and contsol groups and vas not considered compound-

related.

Only 2 females (%6 and 347! of the high dose group
{15 mg/kg/day) exhibized an inizial stage of the uveal degenerazicn
syndrome (molting of retinal pigmentation) upon the 3/18/81
ophthalomescopic sxaminaticon. Zcowaver thesw 2 animals died
mefcre a se-ond examination on 3/20/82 dy Dr. Rubin. It was
inceresting tc note that a year later in this second examinazicn,
1 cenzrol male and 2 contzol feaxales were affected as compared
to one anale and cne female in c=ie high dose group. Nc effsct
was seen at any zime in males oz females of zhe 0.5 or 2.5 -
ng/kg/day dcsage groups. I weuld have been helpful i£ historical
data for zhis lesion ware =ade available =3 further assess the
significance cf thls find.ag ia this sctudy. -

From the above two examinations in this naw study,
2r. Lionel Rubin concluded zkat '‘There is no evidence of dose
relaticnsnip, and, ia By spinien, administration of 2te tess
zsmpound nad failad to produce ccular abnormality'.

This reviawer actes :=laz suzh a2 conclusion must alsc consider:
L) zhe ntew siucy at hizh dose level, 126 ng/kg/day (ML-80-224),
senfizming zazgec effects: and I the fianding in =he previous szudy
 33D=77 -321) Jnere =wc Tales =resated wizh 14 ng/kg/day alsc axaibited
she ab.ive nenticned effecz Sut s.ed selfzre further examination.
This 2ffect was dcse-relatsd 1t 1is stucdy Decause hijher dcsages
{42 and 125 ng/k3g/day) were alac tested and demonstrated- f£inding -
12 De followed at lower dcses. 3ance, iz may de conciuded thacs
she NOEL £or tnis! effect is 2.3 ag/kg/davy.
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No seacissically signifizan:s 1iff9-ences Jers 10%ed in the
nean >ody weight or the mean focd consumpticn in the =reatsd
animal groups as compazred =3 the sontrdl group. The table
selov reflects the mean tody weights at the study {niziasisn and
Zzer cne and two years on study. The final in-life mean body
weight determinations are also listed Delow as well as tie
2ean terminal body weight at necrcpsy.
Mean Group Bodv Weights (No. of Rats in Sroud)
MALES b
Conterol Low Mid Bigh
3/20/80 239(S50!} 239(5Q 23%(50) 23%(5Q)
{Pretest) *1ls *1l5 =15 fud -1 c -
3/26/81 7121(49) 713(49) 710(48) 706(48)
i-year *85 *932 *768 *90
3/24/82 703(2S) 748(32) 759(32) 723(25)
2-years *1l18 *113 *122 *134
3/21/82 703(20) 723(29) 726(30) 636(23)
(Pinal”) *»105 +104 s124 =136
Terminal** 685(17) §934(29) . 632(29) - 665(23)
*23 =20 - =23 =23
FEMALZS
cont=ol Low Mid Bigh
3/20/80 270(59) 27a(5Q) 270(s59 170(sQ)
:2retest) =3 >3 =3 =3
3/27/81 410(48) 404 (47 395(s5Q) 4360(49) i
s-year =83 =50 =48 *€1
/25/32 490(25) 163(29) 459(29) 164(19) :
i=vears =110 =107 =31 92
3/22/82 487(2%) 483(28) $49(22) 455(1S) -
i?inal™’ =33 =102 =30 =37
t
Termiaal** 1562 448(26 439(23) 422(34)
=20 =20 =8 *23
*Timal: Tilial .a-..Za 1ean Sccy velzas :e:trnzag:i:ns.'
T*Tlerminal: Mean Sccdy veljnls alzar saccifice az necragsy. .

Tarmizal sacriiizes Jere cerfsrmad from 328732 H

=z L La/8L.
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Mean 230d sansumption and feed 2£%icisncy values were
Jaremarzkable Sr>m the 2onurcl group Sor all created male and .
igmale groups. .

jemazology and 3lcod Chemist=w

The mean hemoglobin and hematocrit values were slightly
1igher in all trsated femals 3roups as compared to the conzrol
;roup. In males, the mean hematocrit values wers slighely
1igher in the low and high dose group than tha control group:
ind =he 2ean hemoglobin values were similar =2 the contcol
;Toup except £or a slight decrease in the high dose value.

variations in the red blood cell counts in the high dose
‘emale group contributed to statistically significant
- 9 £ 0.05) lower values for the calculated mean corpuscular . .-
:emaglodin (MCH) and 2ea2n corpuscular hemoglodbin concentrazion
MCHC). The mean red bBlood cell ccunts were slightly higher
:nan the contzal group ‘n all treated animal groups of: botin
1aXes. ‘
o
The mean whizs blcod cell counts were slightly lower
nan the csntral in all treated female graups, and slighely
igher cthan the contrsl in the low and high dose male groups.

The meapn BUN values were also higher than the control
soups im both the low dese zmale and the high dose female
soups. s

The mesan LZH values were Iuch lower than the contral group
T both sexes in 2ll dcsage jroups. The decrease was statistically
gnificanz (p < 3,31} ia all =reated female groups. Th
:thor indicated nat =3e decresase in LOEH values vere noted
1fore in nis testiag faciliizvy and thaz it may be associaced
.2h 'scme chemical interference with the anal.ytical prccedure’,
cwever :tnis sxplanasicn does not preclude an actual sffect on
i3 paramear. AISQ 3@ reglstrant needs o explain zne ) -
:ture of 2his chemical interiersnce and e Tcle played by the
‘st compound in this iacerferences.

The msan SGOT values Jdecrsased in all :ireated female groups
in =he lsw and high dcse nale Frcoups: -hese changes wers
scaziszically significant, =ut reflected the same trend

ed la a previcus sctudy (30=77=421). Alsc the nean alkaline -

schatase val:es slignzly increased in the high dose f2malas

and in all =rsated Rale ITuUPS 2S5 compared =0 the raspestive
gTcup:; and a slighz decTease <as noted in bdoth tne low and
female grouss. Nene 3£ thesa changes weres statistically

-
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The msan glucsse values Lacreased in all zreated animal :
groups of both sexes. tiHcowever tle i(ncrease was only statiscically
significant {p < 3.05) in =ne high dose famale group.

Increases were notecd in all treated male groups in the
Jean potassium values(szagist i:al’" significant at z2he nid and
nigh dose ievels, p<5.05) and in the mean phosphiorus values
(scazistizally significant at the mid dose, p<0.05). These
aeffscts may be of questicnable biological significance, alzhcugh
increases in phosphorus values may bDe asscciated with thyrcid
lesions, and increases in potassium values may be associated
wich adrenal lesions. Additicnal variations in electrolytes
(not statistically significant) wers notsed in the male groups. ,
The alsctrolyte variacions in the female groups were not s --
statistically significant and were less remarkable =han in che
male groups. :

NeCTOBSY

The mean organ weights (absclute and relative to the bdody
waight) for animals killed at terminazion did not reflece any,
significant differencss between the treatlent groups and the
control group. No significant gross lesions were noted at

nNeCropsy.

few rglevant £indings wers noted in the nyrsid, pizuizarzy,
shymus and liver as descoiled lDelow:

The =hvroid absolute weight agpearsed =3 iacrease (n all
reated male groups but nc effect was ncoted in the female gooups.
dowever, the rsiative thyraid weignt =0 Zody weigiht increased
in all zreated female groups, Dut anly incosased at the mid and
a1igh dose levels in male Zraups.

Adliticnal effaczs were ncted la the tayTIid ipen gross
axaminaticon:

) In animals znat died during :“e stuily, enlargemens
2f zhe znyrcid was cotsezved Ln all x:ale TIul in:lud-ng (5]
3

(2/27

{
zsntrsl) and in che =id and h:ign dose Zemale $roup
and 3/3§ resgect=ively as ::nﬂa-ed =2 3/29 ia tne <on=ral group).
iowaver, at =srmiaaticn, i(ncidences 2f£ enlarzged zhyrsid-werse .
:nly noted in males az tner 1ign Iose level ;5/23 animals vere
158%5acced in this group as zcmpared =2 /17 ia =ne gsgagzol

;Toup) .

2} Visinle massas .1 INLs IT5an Jere nlv act2d Lo males
iz =me end 2f zze 3tule 10213 202 2cse 1al3s anc L33 aiga
cse nales <ere i1llec:tsed
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Ealazzed and Iongested :ituitars glands were especially
oted in 14/27 hich dost nales zZnat died bDefcre cermination as
:ompared £0 8,33 in the gontrol group.

The thvaus in all =zrceated female groups had visible masses
e 1/50, 3/%50 and 3,/SQ animals affected ia cthe low, mid and
igh dose groups as comgparsd to 050 in the control group.

The livers of 13/23 high dose males that were sacrificsd
= the enc of the study appea-ed =0 have abnormal diaseminated
sci as compazed 20 4/17 in the soatrol group.

No effecss other =lhan those nenticned above were noted at
ross examination. However, this reviewer aotes zhat the brain
2ight was not reported in tais study, slthough significant
ianges ia this crgan weight were noted in a previous study
18D=77=421, atz dosaecges hizher than 14 nmg/kg/day, i.s., 42 and
6 ag/kg/day). These cdata should be submitzed Dy the registrants
3 soon as possidle.




Numse= =2 An:ma.s 3ear:az “umers V)

Sesage (Sraup) .
ag kg/dav 2 s Total-
Males No. (%) Ne. (% Ne. {8)
3.3 (Canerol) 23733 (87.9) 14/37  (82.%) 43°%Q (86.2)
0.5 (Low) 16721 (76.2) 20/2%9  (59.9) 32,90 (72.3)
2.5 (Mid) 14721 (66.7) 22,29 (75.3) 36,50 (72.90)
15.9 (Bigh) 28/27 (92.8) 19/23 (82.6) 44/30 (88.0)
Temales

0.3 (Conezol) . 26/28 ({92.9) 2022 (30.9) 43/50 (92.3}
0.5 (Low) 22724 (91.2) 247268 (32.3) 49/30 '($2.0)
2.5 (4id) 28727 (92.8) 22723 (35.7) 47/50 (94.C)

5.3 (High) 312/35  (92.4) 14/14 (10Q) 43/49 (93.4) s - -

J: Died cor sacrificed moribund during study.
T: Sacrificed at termination of study.

.: 3ased on =otal aumber of animals examined.

No rsmarkable differences were noted in the nu=ser of
:reated males Dearing malignant tumor or having aore than one
ype of tumor as compared te the contrel JTroup. 1n Ssmales,
:ne incidence cf animals with malignant tumors slighsly increased
2 a Jdoss~-related response when ccmpared =2 the esnstssl gToup.
Me incidence cf famalas with more than one =ype of tumor also
-izncly increased in >oth the low and high dose groups.
Swaver, these increases vere a3t statistically significant,
se zle table Below:

Tuzal Nunber 3£ Total Number of Racs vicn
ss3ce Graus Maliznant Tumer Searin nCTe Tnan Sne tvie 3% zumer’ i
Razs (%)
1.3
snszol 23/850 {48} 23783 4
1Y) 17/50 34 =3/30 140)
3 18/580 (36 ~4/50-{28; -
-3 18/56 (32 ! 23780 {4§)
:ma.es
mezsl PE-Vi4- I IR Sal 23 358 .35
) 22583 143 : 33183 (38
.2 .70 43 - 2580 (338
3= 28/43 [3: 3343 5L
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Numse= =2 An:ma.s 3sariaz Tumers (V)

secsage (Sraup) \
ag 'kg/dav 2 < T3tal-
Males No. {3 Ne. (%) Ne. {%)
3.3 (Csntrol) 23/33 (87.9) 14/37  (82.%) 43’80 (86.2)
8.5 (Low) 16/21 (76.2) 20/2% (89.3) 32.'%0 {(72.3)
2.5 (Mid) 14/21 (66.7) 22/29 (75.9) 36,50 (72.0)
5.3 (Bign) 28/27 (92.68) 18/23 (82.6) 44/30 (88.0Q)
?iaalcs

8.0 {Coneczol) . 26/28 ({92.93) 20722 (30.9) $3/50 {922.31]
0.5 (Low) - 22/24  (91.2) 23/268  (32.3) 46/30 " ($2.0)
2.5 (Mid) 28/27 (92.8) 22723 (3s5.7) 47/50 (94.8)

L8.0 (High) 12735 (92.4) 14714 (iQQ) 43/49 {(93.4) s - -

J: Died or sacrificed moribund during study.
7: Sacrificed at termination of study.

.t 3ased cen t=otal nunber of animals examined,

No ramarkable differences were ncted in the numder of
:reated males Dearing malignant tuser or having more than ore
yge of tumor as csompared ¢ thae control ZToup. In Semales,
e incidence of arnimals with malignant tumors slightsly increased
2 a dese-related response when comparsd =2 the esnizzl gToup.
Me incidence cf Ssmales with mcre than one :type of tumoer also
.ishcly increased in Soth the low and hign dose groups.
Swever, these i{ncreases vere not statistically significant,
2¢ the zable Below:

Tucal Number oFf Tstal Number cf Rass wic=n
ss3ce Grius Maliznant Tumer 3earin [Cre th2n Sne tvie 90f zumer/ i
Racs (%)
1_.e3
snszol 23/50 {(46) 22780 (48
W 17/50 34 23750 [40)
3 15/8% (3¢ ~3/50-(28; -
.32 i8/84 (32 t 23750 {4§)
ma_es
neral w880 13T 2 38 .36,
w poli-Rs BENE Sl - 3183 39
.2 2700 (4L . 2383 1383
3= 28,743 [3:Z 3348 5L




h ‘/_"i ',ﬁ-""'-‘
.

20

As noted above, tne most stazistically signifizant zumer
1eidances in this study ace zhe nasal =urdinace cumers in doth
1les and females of the high dose group: =he :thymus tumors and
‘e adrenal ctumors in the high dose females.

The s=cmach tumor in the mid dose male ‘s a razre tumor and
: cansidersd Bislogicaliy significant in this study because in
alder szudy (#80=77=421), this 2ind of =umcr occurred at a
acistically significant rate at much higher dosage ievels.

scussion:

In a previous study (#8D-"7-421, revieweld on §/16/82),
2 specific type of tumor, nasal tuzbinate tumors, w<as noted s e~
oczur only in the alachlor =reated rats. In the study
ler reviev at the present :-ine (ML-80-196) this xind of
20r appearsed o De most siznificant in tne Leng~-Zvans
rain of racs based upon dally exposure =9 alachlar in fsed.

The incidence of the nasal turbinate tumers in_this study
1L-80-136) is much higher =han in the previcus study (IBD=77-421)."
i, a summarv of the incidence sf nasal turbinats tumors at a
:ner dosage .eval, 12§ mg/kg/day (study $ML-30-224)., was
i@ forwarded for consideration in this ceview in crder to ..
vide a comprehensive compar:iscn with the previcus daza in
dy #8D=77-421.

The folleowing table rellacts the incidence 2f nasal zurdinats
2rs in the acove aentiond - studiaes:
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AS noted above, :=he most staziscically significzant tumeor -
1eidences in this study are znhe nasal turbinate tumors in both
1les and females of the high dose gzoup: =he shiymus tumors and
e adrenal csumors in the high dose females.

The stcmach tumor in the =id dose male ‘s a rars tumor and
: considered biologically significant in tais study because in
clder study (#BD=77=421), this 2ind of sumor cccurred at a
atistically significant rate ac much higher dosage lievels.

scussion:

In a previous study (#BD-"7-42l, reviewed on §/15/82),
'3 specific type 2f tumer, nasal turbinate tumors, wdas noted * .-
ocsur only in the alachlor =resaced rats., In the study
ler zeviaw at the present time (ML-80-136) this xind of
=or appsared to De most significant in tne Long-Evans
sain of rats Rased upon dailly exposure =0 alachlsr in fSeed.

The incidence of the nasal turlinate tumors in. this study
1L-80~13§) is much higher =nan in the previsus study ($8D=-77-421).
_:s, a summarv of the incideance cf£ nasal turbinate tumors at a
:ner dosage .eval, 12§ mg/ks/day (study $ML-83-224):, was
io forwarded for consideration in this Teview. in crder o ..
:vide a comprehensive compar-iscn with the previous daca {n
dy #BD-77-421.

The following. talle reila2cts the incidence 2f nasal zurzinats
2rs La =he alove xmentiond I studiass:
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2. In additicsn to the abcve l:sted necplastiz lesicn in the

nasal respiraszory epithelium, alachler appears to have :le
potential to induce additional proliferacive changes in the nasal
submucosal gland. The author referred =2 czhis lesion as submucssal
gland hyperplasia. A picture cf :this los.an ($9) was pravided

- e

with che sutmitced repors in appendix ¥VIII. <This lesica ocsurrsed
at a stacistically significant rate in the 15 mg/kg/cay dcsage

. group in both sexes as compared t9 the Control group. A-so it
occurred at a slightly higher incidencs rate at the twe lower
dosage groups in the fsmale rats as compared to the €SOl grsup,

see the cabls celow:
No. of Animals Affeczed/Ne. of Animals Examnined - - =

Decsage mg/kg/dav Malas Fema.es
] 3 5 3.3 Ced 3.5 a3 1l3.3

3.0 Q.3 2.5 i3

2

Nasa. submucssal '
gland hyperplasia: 2/45 1/48 3/45 21°°9/45 2/42 5/44 3/47 Ll**/48

*®p < 0.01 :

Note that =nly cne animal in =<his szudy, a mid deose nale
{#38), had both suczmucssal jland adencma and hyperplasia. Alse
noce that in the high dose group 7/21 of the atove affeccsed
males and S/11 2f the affected fema.2s aiso had the nasal turh
sumors previcusly described on the :-a2viocus jage as sestirasseT
epithelium adencma. :

inace
.
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Due =z the noted aigh incidence of this lesion {a =2is study,
and due to the Zfact z=hat picture %9 3£ this lesicn cannot lead =o
a definitive conclusicn as =2 whether t=2is lesica is hyvperplasia
or necplasia, it i3 advisable £or :tne ragistrant =8 ask a secoand
opinicn from an indegendent pathclcgist. The Agency is willing
2 further discuss this matcer wizh Monsan O representatives.,
3. The orly sa=cmach zumecr nctad in tRiis s=udy ian a zid-dsse male
siculd Se consifersd significzant secause of its previcus sccurrence
az a high incidencs raze in =he cld szudy ($#80=77-421) aad iczs
sresence {n a new study (#ML-80-224.) at 12§ mg/kg/davy.
. Ccmpressicn of the crain due te enlarzged gizuizary and due 3
Fituitary zumcrs appeared o iacrease in iz 1igh doss male group.
e ;nc'dence 2f this finding was much n;;:e- in all female grouss
Lacls d.“q she gonzrc. grouz and did act agrear o De comgcund-
re.3ze?d. However, e 2rain veighnt was ass -e~cr od; taus,

Ne zrssenz ine.

&

)
K

add.2.cna., evalilation zannct Se 1dade as il

- . -

- %
™
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3. In ne nigh dcse Frous, tne ncozed eular lesizsn 1a fzmalss
{melzing cf zhe retinal pigmenzatisn i Iwe J{emales ear.y in 2t
scudy) and the gross lesisn 1n tde male livers (gross £iading of
disseminaced abknormal fo¢i {n 18/23 animal survivers), would

act have Seen cansidered as significant compound-related effeccs.
in zhe case cf the eye lesicn. tne same incidence was ncted in
she contrel at termination: and in the case ¢f the liver gross
lesion, no Suzther significant effects wers noted mz::csccpxcally.
Iowever, similar ocular lesicns and hepatotoxicity cccurred in a
Jose~-relazed Zachion at higher dosages in the previous study
#3D=77=421.

5. THe significance of zhe nczed cecTease in =he lac=i
dehydroganase (LDH) in all dosage group in this study zemains to
e explained.

7. The high mortalizy rate in the 3ale control group (6§6%) as
compared =2 the mortalizy rate 1n the high dose group (54%) and

23 =he lower Jdosage ¢graups (21%) needs :n be addressed oy the
registrant. This reviewer also notes i the incidence of
salzable masses and the incidence oI ma-z;nan: gumors wecsse athcst
ia :nis male group tan ia any cf the Tals trsatient -roups.

} Csnelusions

The 2-vear chronic feeding/onccgenic study in the Long=-Evans
zacs <ith alachlor at 0.5, 2.5 and-15.0 mg/kq bw/day dosage
ieve.s indicated the Zfollowing:

*A NCEL £for Alachlicr ncn=necP.astiic =oxicity can De ssctablished

ac 2.3 mgr/kg./day. 7The LIL .s .3 ﬁg’k,/_av aalsiag =%
retinal pigmentatisn and incr2ased mortality Tata .i Zemales;

and acsnormal disseminated fs:i {n tae malo liver).

*Alachlor is oneogenic in Tacs ac 2.3 mg/k;/day. The =umor
of incteres: at =lis dosage level and above is zhe nasal
turtinate tumer.

Nasal =urbinace tumors significanstsly (3 € 0.31} increased in
=¢z2 males and femzles az 1S ng,<,,-av. This kind of =umor wvas
a.sc noted in one mid-dose femala. differsnz xind of nasal
smor (submuccsal giand adencoma; vas ncted in one mid dose =male.

Nasal submucosal gland hyperglasia significanstly increasad
(g € 3.01) in both sgxes at ti1e tigh dose level. Accordiang zo
Sc. Z. Rasza {patholegist), the sicture of this lasion (i gzurs
$3° zannot _ead =3 a Gefinizive sonclusisn as =5 whether :0is

lesicn is =yparplasia oo necplasia <t is advisasle for &=

ceyistrant o ask a second Sgialon ITom an independent pasihclegiss

The Agency 1s willing =0 fuzTier Iissuss tas master wita icnsan:s
rejresencaczives, 134




s, s
e’

aymus lvapnosaTcosma and

Two addizional xkinds ,
ifizancly increased (p < 2.0335) in

adrenal phencearzmocysomna s
thne high cose females.

An increass was alsc ncted ia the incidence of thyraid
£allicular cell tumors in tne high dose male ¢group (13.3% incidence
in the high dose as compared s §.7% in the contrel). Although
this inccease was not stacistically significanc, it is considersed

biologicaliy significant.

Some increase in =he =s=al iacidence of malignant tumors was
noted in all tresated female Zroups especially at the high dose
level (8% 10% and 21t above =ie control group in the low, mid ..

and high lose, respectively).

A significant decrease in laczate dehvdrogenase activity was
neted in this study in all creatment grougs. The decssase was
dose~related in both sexes. The author stated c=hat =his findiag
may Be related to 'some chemical (aterference wizh the analytical
procedure’ in this testing facilizy. However, zhis reviewer notes
that this explanation does ncot preclude a compound ralated-efface.
in addition, the nature of znis chemical inteference and its
relaticn So the test compound needs =2 be explained by the

registranc.

A high incidence of orain comprassicn was noted in this szudy
in che female groups including the control group. Ths ilacidence
2% chis finding was remarkab.e in =he nigh dose male as comparsd
TS the Rale contIc. group. Howevear, the Drain weight was not
cepcrted in this study. The Cagistranc should submis these data
for review. .

A new Tisk assessment assoclacted witl alachlicr cncogenicity
will be perifcrmed by =zhe Toxiisleogy 3ranch Sased on 2he new
incidence of nasal tur2inatce :=umors.

This study is classified as Csre=Minimum., SHcwever, this
study Iust De congiderad ia soniunctisn wiil a previcus study
{(3D=7T7-421) wnere Righer dcsage levels were tested (0, 14, 42 and
129 mg/kg/day) so zhat zhe acn-neplastic lesions (ccular lesions
and hepatotcxicity!) and necplastic lesicns (nasal turbinace .
cumors, thyrsid tulers, etc.! can SDe adegquactely assessed. Study
$ML~-80~224 wnich will le sucmizted in the near futures and whare
a2 higher Zosage, 126 mg/kg/dav, was concurrantly teszed with
zne dosages used i the sresen=z study (ML-30-136) sheuld he also
considezred in csnjuncticn wizn this evaluation f2r the same
reascns staced adbove.

TS=T89:20: 70X /HED AMAnSfsuz 4-3=34: a2 39
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“EMORANDUM

PELATIC 108 anty YOAIC MuBETYaniLS

SUBJECT: Alachlor (Lasso), EPA Rej. ¢524-116., Revisw of
Addizional Studies: A special Chronic Study :in
Rat and Two New Mutagenicity Studies,
CASWELLell

TO: "Robert Taylor, PM=25 _ .
' Re jistrarion Division (TS=767C) . 'x>‘f.k

FROM: Aamal “anfouz. Ph.D. f
- Touicologist, Section V }“g
Tax:igcology Hrancn RED  (TS=T49C) ¥

- o o, ;
THR!: Laurence D, Jhitlik, JA3 JQC, 1D ;%!,"/‘3‘!
se=zzion Head, Sec:: Vo _
Toxisology 3rancn.d
and . [

~illiam L. Burnam, Chief v
Toxicology Bransn/HED  (TS-T63C) PR
act:ion Reguested:
Mznsants Zompany sulmittecd tre f2llow:ing studies Lo
suppcrs 2f zne registrac:on 3% Alacshlcr:

A. A Spec:ial Chronic Feeding Study witn Alacnlor 1n
zhe Long=-tvans Rats, R.D.#533, Special Repor:
BMG1~3492, 4 106 '84: Aczessicn £283306 ang

.

233387, This stuy was Teviewel Iy 2r. A. Manfouz.

3. Twe Muzagenicity Studia2s: =,.2.:334, Special Repor:
sMSL-3508; 34/26/843: aAczc2ss.con 32353308. Tnese 2
studies. reviewed 2y Dr. I. ¥zuer, are listes Deiow:

Q
"

1. UDS/HPC=-rat repair assay: An Evaluat:ion
tne Potential of Alacnisr o Induce
Unscheduled DNA Synctnesis in zhe In Vivo
In Vitro Hepatocyt2 CnNA Repair Assay.

Vivo 8bne 4arrsw IThromosome Aberration
udy n Rats. :

s
<

S
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Recommendations:

A. Spec:al Chronic Seudy

1. This study 1s an acceztatble study and should De
considered as an addencdum TO tne WO Previcus stucdiles 1n the
same strain of razs -3:a3y sML-30-186, 2/12,84 and e8D=77-421,

1723781, .

2. This stuldy successfully achieved 1ts objecti-2 in
decermining the tature =T ne ccular lesions. It 1s clear that
the famales are mcre sensitive than 2he male Long-Evans rats to
Alacnior. Once .nmiciated, tnhe uveal lJegeneration synarome
{UDS; 1s 1irrevers:Sle [ as demonstrated by the Jgroup ¢f animals
“hat were removes Zrcm treatel D untreated Ziets after 5 o 8
monns Of exposure., :

and non=-necp.astlc iesi1ons noted in

Z the T=es nOTes at tne lower Zosages

e ma>or neocc.asms are aiso similar

=y =8D-""-42Z1 oy 8ic/dvnamics, 111381,
¢ below 1n Order of importance (see
escripzisn Of these neoplasms on

2 » and tnhe patheciogy repor:,

3. The neog.last:
tnis scudy are sim:i.ac
1n szudy eML-80-.:z0 T
‘£o =ne ones found :n st
These neoglasms are l:s
alsc the :ncidences anz
cages 23 and 24 cf z:h:
attachment $3): nT

1) Nasal turcTinatces cumcrs. DSOth sexes

2'  Z-omaen malijma-s wumers, 20ta sexes S
wiIn 2 m.rmer r2soznse .0 females Y ad

b Thyroliz zT_.mors, COTn saxes (wiith a sonsideraZle
Lacrease .o foll:cular zell zarcincma .n males .

rn addition z2 zhe adove Tumors, Neurnepithelioma, a
rars tumcr, was reported 1n the new 1:5n Jose szudy 1= one

maie anc - femailes. WC 21SI0rica.l Zat: were p2rovided for
ccmparison. This reviewer a3 Ionsicered, ut 1S not aware
2¢, any <:ind of Jirect T LnCLrect re.2::9nsalz dDetween UCS
30T Tnhe apove Notec nNeuresiineslOoma - A ma.ignant TumcT wnLon
ar.ses 1N @ eye ITom .T22ursdors 2f tne neurc-egithelial
racactor cells 3f zTne r2z.za.. It saculld se noted -nas
near.y all of the anima.s .n Tais Stuly were affected Dy UDS
wn.le only 3203 am.mals -a3d 1S <:1n3 i zumcre.

Surthermore, =271s Teviewer .5 nNCt aware 2
jirecw relaz.onsniz sekesen zne _JS 3nC znhe ozne
noted above, l.e. 1asai 2.7217at2 Zumcrs. Alagh
volat:le ccompound ang ava..acie zat3 2ces not 2
that 1T is 2:ther a zsrimarcy Zerma. 2r 2o T

.- -a -

1% nas been shcwn T2 D€ 3 3Xin Sens.t.
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Also, 12 18 note?d =hat =h~ 1ncidence -f liver .tumors
(hepatoma ¢ nepatocarIinCma! appears to 1ncrease 1n females
a® the 126 ng kg day %nsaze .evel :1n bdoth =he old and new
scudies as c-~mparecd =o the zonzral 10% and 6\ as compared to

0% :n =ne control in zne new study and oid study respect:ively!).

A

NO remarxadle :ncrease was noted :n the male 3roupy although
hepatotox.cizy was ncted i1n doth males and females of this
group i1n the new and the ol2 studies (see study review and
attachment 83 for the review Of tne old studyl.

4. It appears =hat =ne nasa. turblnhate zumors had a
shorter laten:t per:22 than the stomach tumors. Thus, unlike
the sSTtOmMAach =uMOLS wNiCh were not present i1n most of the
animals exposed neo Alachlor for only 5 to 6 months, zne nasal
turoinate TuTlCcrs wWere present at a Nigh incidence rate 1in
this group 2% rats 391 1n males and 42% :n females of tnis

raup as comcared =2 3lY :n males and 31V :in females >f the
sroup of animals tnat were exposed o alacnlor for two vears,
and as comparzad to 1o inci:cdence 9f tnhnis kind of zumor in the

- - -

control ;roup .

S. The assignment cf animals to groups in chis study

(wnich occurced acter 5 to -6 montns of treatment with alachlor:

was by desi3~ a selective process dased on the susceptadilizy
Qf zhne anima.s to 2cuzlar lesions. Thus, saution should e
used idue tc 2 potential 2ias) :f the oncogenic data from
this study are used for a guantitazive risx assessment (see
more complerz d:iscussion, 2gs. S and & 2f this review),

3, MytageniTiTv StyZles

- DS <PC - rat reca.r assay - ACTIFTABLE. The study
18 oTsizive 2T tne niznhest 3Jcse tested, 1000 mg. k3
1in 2me Fiscner 344 stra:in 2f raz.

- I~ VIive DTne MarrSe INroMesSome aderratlion assayv -
raz - UJUNACTIPTABLE. iv.ce ce o2 sivszemic absorpticn
anc¢ cr =ranscor: sf effective co~sentration it targec
215s.2 shoul? be srovided: or receat study snculd De
per<:zrmed =2mploving 1.5. administration of the test
somgound.




TCOXICOLOGY JRANCH:AL

DATA REVIEW

CHEMICAL: Alachiov Caswell Ho.: 11

EPA Cem. No.: 090501
Stugy Tvpe: Caron:c Feeging Study n Rat. This study should de
considered as an Adderndum ¢ tne srevitusly submitzed chronic

tudles 1n the Lgng=Evans Rats:

80-77-421 Wy Bio/dynamics,

L I M

and sML-30-13% Dy Monsanto's EHL, submitcad

sumizceed in 1/5/82:
in 2/28/44,.

S:udy52denti£ica:xcn:

.
o -

A Spec:ial Chronic Teeding Study w
Long-Evans Rats.

Study Title: h Algchlct

ccessicen Numbers: 253306 and 23::G°

ggoonsor: Monsanzo Company
o e —————

= .
~estinc laporatory: Monsants Zavironments! Health Laboracory .
se. Lours, Missouri 53110
E§:udv Nc.: ELE-3002.9, Prclrect IMIL-30-3223, Special Repor=
tML-3492

< -
sompo WiIIl a
receivec Srom tne sponsor o o+ o3 20, :
)
txperimental Des:icsn 5 Meznocs: 3 o2y % ne testaing lacgrascso
erxperiMmental design ang Tetneods LI 2:itached n2C this review
(actacnment 8l). It 13 clear from tiis grotocoal that alzhougn
n1s study is titled as a chrenic fe2eding study, it was
designed to 1nvestigate tne ccuiar .es:on :.veal degeneTvat:ion
syndrome! wnich <as noted in an 2arlier Alachler chrenic
study, 30=-77-421 ‘with eplicnlcrzaverinl. Only the highes:
dose teszed in zhart 2arlier szudy, 116 mg/kg/day, was reinvesn:igatad
in this study: however, the =25t matarial was epichloronvdrin-iree
nis new study. The pcctoc2i £ this ~ew study was modified

i
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to allow for more animals t3 remain >n the treated diet

until tne end of =ne tio-year study period sO that the apparent
oncogenic potenzial noted i1n study ¢8D-77-42]1 with epichloronydrin
could be further examineaQ.

in zhe evaluaticn of the resulzs of this study.
thils reviawer took intc considerat:con the results of
secudy e¢ML-30-186 {(especially Zara £rom the control group!
<hich was performed concurrently with the present study,
sML-80~223. In facz, bhoth studies were considered as one
study with two par:s, part 1 had a control group of 50 animals/sex
and three low dosage groups, 0.5, 2.5 and 15 mg/kg/day: and
parz II with a smaller contrcl group (€ animals/sex! and cne
nigh dose group 126 mg/kg/day. The anmimals in the nigh dcse
3Toup, 12R mg/kg./day, followed a di1fferent rejimen af treatment
~han the animals c<reazed i1n study tw -33-186 :1n order o
LMvestizate Tnhe nature and revaersadility of the uveal degenerazion
svndrome (UDSS. ‘

Tne Tajistrant 1ncicZaras ~nat tne tro2ated antmals L3I0
1n.1TMAaLS SeX Lreatesl «1tn 128 mg <3 23y Icsage 2f Alachlor!
vare Ziwvided 1nt3 tnree 3Zriupgs ilser a period cf exposure
iwZficient o 1nGQuTe SIular .2siCns.  The TDUDLINg proc2ss
;as pericormed as Tne OCular .esilons ~era contxrmeq Sy the
ensulting Jphthaimologist, JSrcoup I sensisted of the amamals
.nat «Were %“Q remain on the trzated 11et until tne end of the
wo-year study period: group II consisted cf the animals
nat were selected for i1nterim sacsrifice hased on thelr
Sular LesIion STAaATLS: ancs jrous It ztnsisted 2f <ne animals
~37 ear2 s2lected I 2ot2nzii. rezTvery from OCu.ar les:.cns

Se:n; T.agec 2n Lntreiatas Ti273 0T tne remainder 3f sne
L2y peTi2a. cZiT.2onal animals tnat apparentle 212 not
JCW 2Ny OCuLar .es.ins were a.so S.aced in group I and 11,
The Zistribucicn of animals 1n group III occurred afzer
=montns 3% exgesure for females 3and 2 mgontas {or males,

1@ assignment 2f animals 23 gTroup I cSccurred after 3 montas
axposure Ior tne .J males selected Ior interim sacrifice
2 afzer 3 meontns fz2r 10719 selected Zemales: after & moazns

r an a3dd:itional 4 Zemales: anc at tne 3izh month €for zhe
mawning ¢ fomales 2f this 3roup ‘see zalXle on page &1 .
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Thus zhe ST3uULing pr2cess ~23 2y les.jn a 3elezz.v
srocess Jaged on tne susleptilfiiity € tne asaimalst Lo 2cular
~es5:120s8.  Ailthcugn 32Mme una:sfected aniMals weve alsc p.aced
17 these roups., 1l 1S ODVICUS that they Jere 1ot randomiy
2istrinutec, On tne otner nand, 99% (T3 30 an:imalst of tne
females wer2 aztactel I 102 yveal degeneratl:on svadrcme as
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RESULTS

Test Substance Concentration in Feed

Analytical determinations of Alachlor in random samples
of fead which were taken during the study indicated that
the actual concentrations of Alachlor in feed were generally
within an acceptable range (+15%) of the nominal concentration.

: As previously discussed in the review of study #ML-80-186
(attachment #4), the test substance (Alachlcr, Lot #MULT-0417B),
was also stable on storage and in diet during the one week d

feeding period.

Clinical Observations
The c¢linical observations of the animals in this study
included the following symptoms in both the control and treatment
groups: hair loss, edema and ulceration, teary eyes and
overgrown teeth. Scabs, piloerection, miscellaneous breathing
difficulties, and misuse or disuse of limbs were also noted

in treated animals in %his study. However, some of these
symptoms were also noted but to a lesser extent in the control
group for study #ML-80-186 (this study used lower dosage

levels of Alachlor and a larger number of animals as control:

50 animals/sex instead of the 6 control animals,/sex used in -

the high dose study).

Hypoactivity, paleness and emaciation were alsc noted in
.animals that died in both groups. Dehydration, nasal and
urogenital blood discharge were noted in dying animals in

the treated groups.



Mortality |
{

Mortality data were not summarized in the submitted
report: only individual animal data were listed in Appendix
I1, table 7. The authors of the report did not attempt to
list the tctal mortality rate for: group I, and group-IlI.
This reviewer. had to sort and summarize this information !
from several tables (tables #1, 4 and 7, all in Appendix !
II'. Also comparison of these data with the limited number
of control animals (6 animals/sex! in this study and the
larger number of control animals (50 animal/sex) study #ML-80~186
was performed by this reviewer as noted in the following table:

\ . . 3
Cumulative Mortality '

Males Females

Sroups 18-mo. 2l1-mo. Term. 18-mo. Zl=-mo. Term.

Control* 5/50 '13/50 33/50 6/50 16/590 28/50

(Study #ML-80-186) 104 26% 66% 12% 20% - 56%

Treatment 126 mg/kg/day

(study #ML-80-224)

Group I 11/70 19/70 52/70 8/33 18/33 29/33
' 16% 27% 74% 24% 55% 38%

Group III 2/20 5/20 14/20 8/49 '18/49  33/49

10% 25% 70% l6% 37% 87%

*Due to the small number of animals in the control group of
study sML-80-224, data for this control were not listed in the
above table. However, mortality in this grcup at the end of
the study was 2/4 males (50%) and 1/4 females (25%).

_ The above data reflect an increased mortality rate in
temaies. No effect on the survivability of males was noted
in either group I or III as compared to the control groups.

Group I £females appeared to be affected early in the study
with a 2 fold increase in the mortality rate as compared to
the control group at both 18 and 21 months (12% and 35%
respectively above control values}) and remained high until
termination (32% above the controls). Group II1 females, which
were removed from the treated diet after 5 months of exposure,
reflected a si1gnificant increase above the control group
(17%) only afzer 21 months of the study initiation. By the
end of the study period, this difference was only 1ll%.
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In-Life Masses - !

As noted in the concurrent study performed at the lower dosagz leveld
{(ML~-80-186), this study also reflected incidences of palpable magsses locaéed

on the abdaminal area and sametimes the thorax. A few animals had masses
located on the rear limbs, jaw, head or necx. The following table reflects

the incidence of palpable masses in this study:

5
. ~ : . |
Number of Animals with Palpable Masses/Number of Animals in Group (%)

Treatment Groups (126 mg/kg/day)

Control* Group I Group II Group IXI
¥ E ‘M E M F W E
' (Interim) )
Incidence in 0/2 0/1 30/52 17/29 - - 6/14 19/33
anim;s later 0% 0% 58% 59% - - 43% 58%
found dead
(D)
Inciden~e in 272 3/3 13718 1/4 L 2/10 1718 8/6 14/16
terminal cr 1008 100% 72% 25% 20% 5% 100% 88%
interim
sacrifice
animals
(T
Total incidence 2/4  3/4 43/70 18/23 2710 1718 12720 33/49
per graup 20% 75% €4% 55% 20% S 50% 67%

“Note: The rumber of animals in this control group is very small for adequate
camarison of data; however, the total incidence in the created groups
‘in this study may be compared to the total incidence in the control
group of the concurrent study wizh the lower alachlor gdosages
{ML-30=-186), This incidence was 29/50 males (58%) and| 20/S0 females
{60%). These incidences are witi:xin the same range of the incidences
noted in the above table for the total number of animals with masses. .

~. 184
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Body Weight & Food Consumpticn

Summary data were not available. Body weight data were
compared by this revi iewer to the larger control group which was
used in the concurrent study with the lower dosage groups
{ML~30-186). Cursory review of the individual animal data
reflected only a limited increase in the body weight of animals
maintained on treated diet (especially In the female group) as
compared to the animals removed from the treated diet. Also
animals that died during the study generally showed a marked
decrease in body wexght before death. .

8

The food consumptxon in both males and females appakently
was not affected by treatment.

Hematology ancé Blood Chemistry

Ten males from group I were examined for these parameters
.at the end of the study periocd. No effact was noted excep: in
lactic dehydrogenase values where 5/10 animals had levels higher
than the maximum normal range and 1/10 animals with a lower
value than the minimum normal range. These data were not compared
to the study's control animals because they were not examined.
However, when these data were compared to the controi animals in
study #ML-80-186 it appeared that no remarkable effec* was noted
except for the one animal with a low LDH value.

This reviewer notes that females in the lower dosage group-
(0.5, 2.5 and 15 mg/kg/day) which were tested in study #ML-80-186
reflected a statistically significant reduction in the LDH values
as compared to the control group; also the males of these groups
appeared to reflect a remarkable decrease in this parameter (see

attachment #4, page 14). These conflicting data have not been
explained. ‘ ,

]
i
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The table below describes these findings: :

Normald LDH (IU) !
range 100-600 !
Dosage Male Female
mg/kg/day) i
0.0 664 875
+297b +199 )
0.5 438 349**
+327 *202
2,5 587 322**
+445 +272
15.0 327 236**
*216 +180
126.0 €36 -
+353 -

**: p < 0.0l (two-tailed Dunnett's test)

a: Reference: Review of Data Standards related to Laboratory
Animals Data Bank {(Interim Report for HEW,
March 1980).

b: Standard deviation.
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Ophthalmoscopic Examinations j

‘

The animals were examined at the following intervals by
Dr. Lionel F. Rubzn-

Dates: 1/12/81 3/18/81 9/18/81 8/20v/82
Month3 on S:udx: 5 7 13 Zd

A copy of the description of ocular lesions is attached to
this review (attachment #2, page 19, codes a to w), Although,
Dt. Rubin did not clearly state that these -lesions reflected
fferent stages of the uveal degeneration syndrome (UDS)m he
speczfxed in his letter of 5/15/81 that the following B lesions
{listed under codes £ to m, in the attached copy) are abnormalities
of toxicological significance. These abnormalities a2re as follows:

- Pigment mottling in retina

- Pecsterior synechiae

- Pigment dispersion onto lens

- Retira noc clearly visible

- Loss of iris architecture

- Pigment hypertrophy at pupillary border
- Hyphena

- Fibrin in anterior chamber

In the above mentioned letter, Dr. Rubin summarized his
indinzs of the 1/12/8) examination which indicated that 39/1600
2males were affectec oy this syncdrome (moderate te severe) while
none of the males had been affected. The affected animals are

- 23 famales (192 bila*eral and 4 unilateral) had the mildest
.earliest) symptoms, i.e. distinct mottling of pigment throughout
much of the retina. In all the unilateral cases, the retina in
=ne oOther eye was nct visible due to other abnoémalities.

- -4 females (10 bilateral and 4 unilateral) had the most severe
svmpteoms, i.e. posterior synechiae and pigment dispersion onto
-3e lens surface which often interfered with visualization of
ctne retina. In all the unilateral cases, the other eye had
different abnormalities.

- 2 females were also affected with other lesions in addition .
=he ones described in the abnve two groups: one of these

~wo 2nimals had intraocular hemorrhage bilaterally: and the
szner had extensive fibrin deposits bilaterally. !




~13-

4
1

The atnormalities roted in 6 male rats at this point of! the
study period were considered as ‘relatively common cnes in the
pigmented rats' they usually occurred in treated and untreated
rats., These are as foliiows: .

- Superficial corneal scatting in rats #4 and #75 -
~ Focal depxgmen:atxon 8Spots in the retina in rat #13

- Hyaloid cataract in rat #2535 i

- Myelination cof retinal nerve in rat #32 |

- Fecal pigment deficiency lateral to optic dish in rat #42

‘It is clear from the Rubin's letter that Alachlor causes eye
lesions, namely the uveal degeneration syndrome, as early as five
months after exposure to 126 mg/kg/day Alachlor in feed. It is
also clear from this letter that females are more sensxtxwg to
this effect than males as they were the only sex affected by
this syndrome (39%) at the first examination 1/15/81. The syndrome
{UDS) was observed in these animals at different stages of its
development (from mild tO severe).

~ Dr. Rubin did not identify the animals affected in his letter
of 5/15/81, thus I attempted to identify them from the individual
animal data in table &6 appendix II. I noted that additional
animals had manifestations of ccular alterations that appeared
to be associated with UDS or other serious ocular lesions.
Approximetely 71% of the females and 13% of the males were affected
as early as month 5 to 6. These animals were distributed in the

stucdy groups as follows:

No. animals affected/No. in group (8!

Group I Females Males
maintained on treated diets 27/33 (81%) 7/70 (10%)

for 2 years {examined for
5 to 6 months) -

Sroup 11T

I

remeved from treated diet 31/49 (63%) | 3720 (15%)
on meonth 5 to 6

Group II

Interim Sacrifice on ' 13/18 (72%) 3/10 (30%)
montn 5 to & '

Total 71/100 (7i%) 137100 (13%)
‘Total by Dr. Rubin _ 39% 0%

(examination of 1712,/81)

'ir—
N
(49}



-14- S !
!

In table 46 appendix II, only affected animals were listed: which
means that 29% of females and 87% of males were not affected.
However this reviewer also ncted that some of the animals were
affected as early as September 198C (the second month of the
study pericd). nNone of the control animals in study #ML-80-186
or ML-80-224 reflected any effect during that period. “"PFigment
hypertrophy at pupillary border” appeared in the majority of the
control animals in both sexes at month 13 of the study. ‘However,
this lesion in the control animals appeared to be associated
with aging since no further significant deterioration of the

eyes were observed at month 24.

The affected animals in group III did not recover sven
after removal from the treated diets. However the syndgom
severity increased in group I animals and in a few of group III
animals. Aadditional animals were reported with these lesxons
in both groups on months 7, 13 and 24 examinations.

The fact that additional animals in group III were affected
by this syndrome even after removal from the treated diets
indicates tnat the UDS is an irreversadle process once initiated
in the animal system. The full manifestation of this syndrome
may be slower and less severe in these animals (group III) than
in the animals exposed for lifetime. This fact is demonstrated
in the registrant's summary tables for males and females
respectively (see copies on next two pages) where 90% of the
male survivors in group I, 30% of the male survivors in group
11, 94% of the female survivors in group I and 65% of the female
survivors in group II1 were affected at month 13. Also, copies
of D2r. Rubin's reports tc Monsanto on May 15 and 28, 1981 and
September 22, 1982 are attached to this review (see attachment #2).

139
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Necropsy «nd Histopathology

The mean absolute organ weights for survivors in group I

{28/70 males and 4733 females) were determined as indicated in

tne procedure. The relative organ/body weight was ngt detcermined.
Tne availaple aata indicated that the absolute liver, thyroid

and adrenal weights increased in males. The increas; appeared

o be biologically significant in males although for the adrenals,
acparently the large increase in thée mean weight was due to only
218 animals, In the females, this reviewer noted an increase in
z~e absoclute liver weight., Consilering the number of fema.es
examined (only four animals)., no adequate conclusion could be
made from the female organ weight daca. P

1

The organ weights for the few animals used as controls in
zais study were not determined. Thus, this reviewer compared
t~e above data with the control data from study ¢ML-30-186
{ zoncurrently performed in the same testing facility). The
=anle beldw provides a comparison between this contzol group
and the data in this study. .

Mean absolute crgan weight in 3

MALES
Group Liver Thvroid Adrena’
125 mg/k3scay, GI 22.894 0.195 0.138
» Study sML-80-224; *0.702  +0.046 *0.043
N i ig 138
Zzatrel 12,206 0.058 0.078
study sML-80-186) =0.675  +0.003 6.00s
N 17 17— 17
FEMALES
Liver Thyvroid Adrenal
4
.25 mgsxg/day, GI 19,206 3.038 0.07°¢
study sML-80-224) ~0.208 +0.017 »0.01¢ iy
N 4 4 4
ZzInorol 14.6538 0.048 g.08¢%
study #ML-30-186) =0.222 +0.003 +0.00s
N 14 19 22

N*:  Number of animals examined.



Necropsy and Histopathology

The mean absclute organ weights for survivors in group I
(18770 males and 4/33 females) were determined as indicated in
the procedure. The relative organ/dody weight was not determined.
The available aata indicated that the absolute liver, thyroid
and adrenal weights increased in males. The increase appeared
to be biologically significant in males although for the adrenals,
apparently the large increase in the mean weight was due to only
2/18 animals. In the females, this reviewer noted an increase in
the absolute liver weight. Consijering the number of femaies
examined (only four animals), no adegquate conclusion could be
made from the female organ weight data.

The organ welghts for the few animals used as controls in
this study were not determined. Thusg, this reviewer compared
the above data with the control data from study s#ML-80-186
{concurrently performed in the same testing facility). The
table below provides a comparison between this control group
and the data in this study.

Mean absolute organ weight in g

MALES
Group Liver Thyroid Adrenal
126 myg/kg/day, GI 22.894 d.19%5 0.138
{(study #ML-80-224) *0.702 =0.046 +0.043
N 18 18 18
‘Cantrol 19.206 0.058 0.078
{study sML-80~186) ° *0.675 =0.003 §.005
N 17 17 17
FIMALES
Liver Thyroid adrenal
126 mg/kg/day, GI 19.206 J.058 2.070
{study sML-80-224) *0,208 =0.017 =0.016
N 4 4 4
Control 14.638 0.048 2.089
(study #ML-80-186) +0.922 =0.003 +0.006
N 14 . 19 22

N*: Number of animals examined.



Sevéral lesions were grossly observed and confirmed by
microscopic examinations, The following three tables were compiled
by this reviewer from the summary tables and the individual
animal data in the submitted study. These 3 tables reflect this
reviewerfs observation of apparent lesions in one or both sexes in

group I Fnd group III.

i
Group II, the interim sacrifice animals, did not reflect any
additional information on the toxicity of Alachlor axcept for
what already has been indicated in the ophthalmoscopic report.
Only one of 18 females in this group had a malignant tumor
{keratinized cystic carcinoma) in the peritcneal cavity. Thus
this grbup will not be included in the following 3 tables.

These tables reflect the gross necrcpsy findings, the
non-neoplastic lesions, and the necplastic findings for groups I
and III in this study. A copy of the registrant's summary table
on these lesions follows these 3 tables. Alsc a copy of the
pathology report is attacned to this re:iew {(see attachment #3)
as a reference for the description of lesions and neopiasms.

Incidences of tne tumors of interes:t in this study, namely,
the nasal turbinate tumors, stomach tumors and thyroid tumors
are summarized in the conclusion section 2f this review and
compared to the incidences noted in the previously submitted two
chronic feeding studies in the Long-Evans strain of rats
{incidences of animals with brain rtumors and hepatic neoplasms
were also included for compariscn), see pages 23 and 24,

he)
~

~
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Gross Necropsy Findings

NO. of Animals af

00769¢

of Animals Examined

H

i

Adrenals
°enlarged :
masses :

Brain

°growth/masses

°abnormal ventricuyle
£luid :

®*abnormal color

°hemorrhage

Kidney
*abnormal color

Heart

°thickened Myocardium
®abnormal color
°enlarged

. *cyst/mass

Liver .
°growth/mass/cyst

Stomach
°growth/masses
°ulcer .
Spleen
®apnormal color
. El
. i
Thvroid |
°*ernlarged
magses

Urinary bladder
°masses

Efected/MNo.
Males
c GI GIII
50 70 20
3 7 2
0 1 1
50 70 20
0 1 1
50 70 20
0 2 0
0 1 0
0 o] o]
4} 0 0
50 70 20
9 11 3
50 70 20
1 2 0
0 0 0
0 0 1
0 1 ]
50 70 20
3 6 0
30 70 20
1 4 0
2 0 1
50 70 20
i 3 0
530 70 20
2 21 2
0 2 2
30 70 20
2 4 0

Females
< GI GIII
50 31 43
3 1 4
0 0 1
50 32 49
0 1) 1
S0 31 49
0 [ I 0
0 0 1
0 3 0
V] 1 0
59 3L 49
-4 6 3
50 31 49
0 ] 1
Q 2 0
0 2 0
0 9 0
S0 31 49
1 2 1
50 31 49
1 7 0
4] 1 3
50 31 49
1 2
50 k31 49
2 i 1
] 17 0]
50 3: 43
0 ) 1

]

9
&
Ul
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No. Organ

Brain

°Compression
atrephy

Nose

*Submucosal
gland hyper-
plasia

°Inflammation
of nasal
passage

Heart

°Myocardial
Fibrosis/Scar

Adrenal

°Cortical Telan-
Glectasis

°Cortical hyper-
trophy/hyper-
plasia

Bone Marrow
—— Al s OW

°Mylocytic.hyper-
plasia
Liver '

i

i
"Hepatocytic
necrosis/
lysis

°Foci of cellular

alterations
Urinarvy fladder

Epithelial hyper-
plasia

NOTE:

3

1
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Non-Neoglastic Lesions

Né. of Animals affected/Na.

of Animals Examine

" ——

95

Control animals fro

when possible.

in study #ML-80-18%

Males Females ’
Cantrol GI GIII Control Gl GIII
. 50 70 20 45 31 49
6 9 6 23 6 18
P45 61 17 42 25 46
2 6 5 2 0 i3
yoa 10 6 3 6 9
50 70 20 50 31 49
1 21 11 0 3 3
50 70 20 49 31 48
0 11 1 29 13 24
9 13 s 11 1 17
49 66 20 47 31 48
4 14 4 13 13 19
50 70 20 50 31 49
6 10 1 3 1 6
7 25 6 13 T 3
45 68 20 i8 30 45
4 9 1 2 4 dJ

vere used fer comparison

209
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Neoplastic Lesions

No. of Animals affected/No. of Animals Examined

Males Females
organ/Tissue Control 'S1 GIII Control GI GIII
Nasal turbinate* 45 61 17 42 25 46

*°Respiratory 0 42 10 0 11 19
epithelial -
adenoma or :
papillary i
adenoma '
®Adenocarcinoma Q ? 0 0 2 1
°Fibrosarcoma B ¢ 1 0 1] V] c
Skin 50 69 19 50 30 49
°Benign tumors? 9 ;7 10 1 4 1 -
°Malignant tumors?® 6 6 3 1 - 1
Thymus 19 68 16 48 25 43
°Lymphosarcoma #M 0 1 1 0 0 1
adrenal 50 70 20 49 31 48
°Pheochromocytoma
4B 8 8 2 1 Q 2
#M 2 2 i 0 0 0
°Cortical adenoma 1 2 1 Q 3 4
°*Cortical carcinoma | 1 0 0 0 e
Thyroid* 49 6% 20 49 31 49
°C~cell adenoma 3 4 1 2 3 2
carcinoma 0 8] 0 0 Q M
°fFollicular acdenoma 2 8 1 i 3 3
carcinoma 1 10 1 3 0 x
Uterus .- - - 50 31 48
°Benign musocal _ - - - 4 2 5
polvps & other
benign tumors
°Malignant tumors . - - - 199 a 290
Mammary Gland - - - 50 25 40
°Adenoma - - - 16 12 20.
°Carcinoma - - - 3 1 2
Stomach®* 50 58 20 50 31 49
°Malignant tumors? 0 3 0 0 190 :
Brain* 50 70 20 50 31 40
°Neurocepithelioma 0 1 0 o 1 i

°%: One control female had a ﬁalignant mucosal ~olyp, one high dese
female had fibrosarcoma and the other had a malignant strcmal

tumor.,

{chart continues on next page!
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{chart continued)

No. of Animals affected/Nc. of Animals Examined

Males -Females

Organ/Tissue Control 'GT GIII Controd G1 G111l
Liver* S0 70 20 590 31 43
°Hepatoma 1 3 0 0 1 0
°Neoplastic

nodules Q .0 0 0 1 1
°Hepatocellular 3

carcinomna 2 2 Y 0 2 i
Urinary Bladder 50 68 290 50 30 45
*Papillioma Y] 1 Q 9 0 ]
°Carciroma 0 1 ] 0 ] 1
°Sarcoma e 4] 0 Q 1 o

NOTE: <Control animals from study #ML-8C-186 were used fcr
comparison when possible

*See table pg. 2« for % affected.

arull description of these tumcrs is provided in the patholesy
repor: {(copy attached). B: Dbenicgn, $M: malignanc.

bg /20 animals affected with stomach -umors were alsc affected
with nasal turbinate tumors. Also another digestive tract
tumcr was found in one female #29 ¢f group III in =he duodenum
(adenccarcinoma), However, no stomach tumors were reported in
this group. !

|
|
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A final comment concerning the necropsy data and histopathology
data of the brain in this study: the Ptrain appears to be directly
and indirectly affected by Alachlor. Neurcepithelioma, a rare
tumor that arise in the eye retina was reported in 1/7C males of
groun I, 1/31 in females of group I and 1/49 females of group III.
In addition to this primary tumor, four males of group I were
reported to have extension of the nasal, turbinate tumors into
the brain, and 2 females of this group apparently had extensions
of the pituitary tumors in the brain.

Brain compression was noted in several animals of both
sex<s in this study, the registrant indicated that this effect
was indirectly related to the pituitary tumors. However, this
reviewer notes that 8,/24 females with brain congestion did not
have pituitary tumors. In addition, this reviewer questions the
fact !that the registrant did not weigh this organ (brain),
although it is a major organ which appeared to be target of
saveral direct or indirect pathological events in this study.

Conclusions:

1. This study successfully achieved its objective in
determining the nacure of the ocular lesions. It is clear that
the females are more sensitive than the male Long-Evans rats to
Alachlor. Once initiated, The uveal degeneraticn syndrome (UDS)
is an irreversible process as demonstrated by the group of animals
that were removed from treated to untreated diets after 3 to 6

months of exposure,

.

2. It is clear that the neoplastic and non-neoplastic
lesions ncted in this study are similar to the ones noted at the
lower dosages in study #ML-80-186 with the exception of the
thymus an¢ adrenal tumors which do not appear to be significant
in this study. The major neoplasms are also similar to the ones
found in a previous study, stucdy #3D-77-421 by Bio/dynamics,
11/13/81. These neoplasms are listed below in order of importance.

—

I H
Nasal turbinates tumors, both sexes / .;/
Stomach malignant tumecrs, bDoth sexes <= A
with a higher response in females ’ .
3 Thyroid tumors, both sexes (with & considerable increase

irn follicular cell carcinoma in males)

[N 40

Comparison of the incidence cf the above menticned tumors in
the submitted 3 studies in the Long-Evans rats are presented on

pages 23 and 24.




i
i
In addition to the above tumors, Neu}oepithelioma was reported
in the new high dose study in one male and 2 females (a total of .
3/200 treated animals were affected in this study). Although ~
this tumor is a rare tumor, an 2ccurate evaluation of its presence
in this study cannot be pﬂrformed becauseino historical data

vere provided for comparison.

Also, this tumor was reported in the submitted data as a

benign tumor in the brain, however, according tc the Pathology /

Handbook by Smith, Jones and Hunt (1972 edition) this tumor is /s
listed as a tumor of the nervous system which is identified as ,
'Retvnoblastoma or Neuroepithelioma' a m;lxgnan: tumor which N - 1~

arises: in the eye from the precursors of' the neuro—epithelial
receptor cells of the retina. it is also indicated in this
reference that although this kind of tumor is rare in animals,
it occurs in children and has a startling high incidence in some
human families. The only tumors notad in the eye in the cld
study #BD-77-421 was a melanoma in che iris of a hign dose male
(126 mg/kg/day) and a hardenian gland tumor, also in one hxgh
dose male.

In view of the fact that the eyes are one of the major targe=
organs in this strain of rats (UDS), this reviewer questions if
there is any kind ol direct or indirect relationship between
this effect ard the ncted tumors that arose in the eye at 126

mg/kg/day.
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As noted in the above table, the nasal turbinate tumors

increased significantly in the repeat studies, ML-80-186 and //
ML-80-224, as compared to the incidence in study #BD-77-421, .

In addition these repeat studies had 2 high incidence of animals
with submucosal gland hyperplasia (see table pg. 18 of this
review and pg. 17 of attachment #4) which was not noted in study
$8D-77-421, 'these lesions are questionable as hyperplasia or
necplasia and a rzading of the slides by a second pathologist
was requested from the registrant in April 1984.

Also, the nasal turbinate tumors {adenoma + carcinoma) are
the most important tumors in this study since they pcourred at
an incidence rate of 81% in males and 52% in females which were
exposed to Alachlor for the duration of the study. 'In animals

removed from the treated diet after S to 6 months of exposure, yd

the incidence rate remained high at 59% -in males and 42% in ~ .

females. However, the incidence of nasal turbinate carcinoma

was high in males (12%) and in females (8%) which were exposed

to Alachlor for 24 months as compared to the incidence in

males (0%) and in females (2%) which were exposed for only 5 to

6 months. Thus, unlike the stomach tumors {(discussed below)
which were not present in most of the animals exposed to Alachlor
for only 5 to 6 months, these tumors appear to have a short
latent period. :

The stomacn tumors (all malignant) were only.noted in 4% of
tae males and 6.% of the females which were exposed to the treated”™
diet for 24~months. In animals exposed for 5 to 6 months, the
incidence rate was 2% in females and 0% in males.

The cable on page 24 also indicates that in addition to the
significant increases noted in both sexes. for the nasal turbinate
tumors, =he stomach tumors, and the thyroid tumors, remarkable
increases in the following tumors are noted in the high dose
females in this study: Liver tumeors !10% :in CI and 2% in GIII
as compared to 0% in the control group}), and C-cell thyroid
rumors (10% in GI and 6% in GIII as ccmpared to 4% in the control
group). also, follicular cell carcincmas are noted to increase
only in males (14% in GI males as compared to 0% in females of
this group and as compared to 2% and 6% in the control male and
female groups respectively).
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(NERT INGREDIENT INFORMATION TS NOT INCLUDED

3, 3ased on the higher incidence of nasal turbirate|
tumors in Zhe repeat studies, it appears that the new technical
product (wich[I. EES epoxidized soybean oxlias s.abzlxzev) is a
more potent oncogen than the .product discontinued from use which
was tested in study #BD=-77-421 (with 0.5% epichlorohydrin, as a
stabilizer, a known carcinogen). The comparison between the

potency cf the new technical product and the discontinued| old
praduct as an oncogen should take in consideration the fcalowxng

dxfierences.

ML=-80-186 /ML-80-224 BD=77-421
1. Different Mon;an:o's Environmental Bio/dypamics
testing Health Laboratcery ) 4

facilities

2. Nature of Epichlorohydrin

stabiiizer {kxnown carcincgen)
3. Different W.E. Ribelin Robert McKonnel
Pathogists

4. Fipally, caution should be used for any risk assessment
rased on tnese data since due to the study design, there is some
pocential fcor bias relative to the subgroup assignments, see
discussicn on pages 4 and S.

.Study Classification:

This special chronic study successfully achieved its objective
in determi.ing the nature 3f the ocular lesions which was noted
in the previcus s:tudy #BD-77-421. This study is an Accentable
study whizh should be included as an addendum ,ts the Soncurrent
study $ML-30-186 where lcower dosages were .es”ed.
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TOXICOLOGY BRANCH:A.DATA REVIEW )
3
Alachlor Caswell No.: 11
. EPA Chem. No.: 090501

CHEMICAL:

|
{

STUDY TYPE: Mutagenicity: in vivo UDS in rat HPC's

CITATION: An Evaluaticn of the Potential of Alachlor to Ianduce
Unscheduled DONA Synthesis in the In Vivo - In Vitro
Hepatocyte DNA Repair Assay. ~

DG -

ACCESSION NO./MRID NO.: -253308/NA

SPONSOR/CINTIACTING Liz.: “ans21:4/32! International
- ve? ~;v .a'l'.. \.ﬂ

REPORT NJ,/DATE: SR-83-193/3pril 5, 1984

TEST MATERIAL: Technical {(Lct #MDLT 11140), purity = 95.,2%.

PROCEDURES: NB: This is the newer, in vivo counterpart to the

1t vitro Williams UDS assay, the latter 1involving in vitro exgcsure
of rat hepatocytes isolated from unireated animals. The methods
for the present assay have not een standardized (see photocopy of
Purpose and Methods, attached to this Review), but the end-point
assayed (determination of radiocactive-labelled unscheduled DNA
svathesis) 1s the same as for tne 1n vitre assay.

Fischer 344 male rats (presumably adults, byt neither age

ncr bodv welght was stated) were given single oral doses 2f 0
{zorn oill, 50, 100, 200 and 1,000 mg/kg in corn ‘o1l 2 and 12
nr prior =0 sacrifice; the HDT 1s reportedly the approximate
(cral ?) LDsg for alachlor in rats. 2-Acetylaminofluorene (2AF)
served as the positive contrcl. At sacrifice, hepatocytes

were isclated, cultured with tritiated thymidine, and microscope
slides prepared according to cocrventional radiolabelling technigues.
A minimum of 50 cells per slide and 3 slides per animal per time
pe:int (3 animals per test group, and 2 per controls) were scored
(i.e., a toral of 150 cells/decse/time point) for net anuclear
" s:lver Jrain counts. A test result was considered "positive” if
set counts were elevated over regjative control dy 5 counts or
greater.




RESULTS:

Compared to a significantly elevated net grain count oﬂ
18.7 » 4.6 for 2AF-treated rvat hepatocytes in situ (average \ :

cells "in repair”™ = 42 * 11), only the HDT test group which
received 1000 mg/kg 12 hr prior to sacrifice showed increased
repair over contrels. (2.1 + 2.5 vs - 6.0 + 1.5, constituting

35 + 12% of ceils vs 0%). _ |

Hence, the authors concluded that alachlor induced DNA damage
in hepatocytes at the LDgg in this assay., i.e., was “weakly
genotoxic™ (positive), an assessment witn which this reviewsr
concurs.

loyed were apparently adequate :q

EVALUATION: The procedures emg
generate valid (positive) results, and the study is thus ACCEPTABLE.

(>
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Page is not included in this copy.

Pages“ N through'}&_ are not included.

The material rnot included contains the following type of
information: :

— Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
:;Zt FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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TOXICOLOGY BRANCH:A.DATA REVIEW

CHEMICAL: Alachlor Caswell No.: 11
EPA Chem. No.: 090501

STUDY TYPE: HMutagenicity: in vivo cytogenetics in rat bone marrow
(chromosome aberrations).

CITATION: 1In Vivo Bone Marrow Chromosome Study in Rats with
Alachlor.

ACCESSION HO./MRID NO.: 253308/NA

SPONSOR/CONTRACTING LAB.: Monsanto/Hazletdbn Laboratorics,

REPORT NO./DATE: HL-83-165/March 1, 1984

-

TEST MATERIAL: Technical (Lot #MDLT-08-02B), purity = 95.4%.

PROCEDURES: Alachlor was administered orally to Sprague-Dawley
male and female rats at single dose levels of G, 100, 333 and 1,00C0
mg/kg in corn oil, and bone marrow cells processed according to
standard :-ytological procedures for chrcmosome aberraticn analysis
{clastogenesis). (A photocopy of methods employed is attached

to this review,) Cyclophosphamide (CP) served as the pcsitive
contreol substance.

RESULTS: In preliminary range-finding, no chaages in mitotic

index were apparent at dosages up to 1,300 mg/kg, but clinical
effects were observed at doses of 1,000 mg/kg and above {(waight
loss, chromodacryorrhea, chromorhinorrhea). Compared to significant
increases in both % aberrant cells and mean number of aberrations
per cell for the CP-:reated group, no level of alachlor induced
structural or numerical chromoscme aberrations when compared to
corn 9il controls. Hence, the authors concluded that alachlor

was neither a clastogen nor an aneugen {altered chromosome mcdal
number} at doses producing adverse clinical effects but nc deaths
{assuming the HDT approximates the LDgg). This reviewer does

not concud in this evaluation, since no evidence has been presented
that 2lacinlor was abscrbed from the gut, and transported tc the
bone marrow in effective concentrations.

DISCUSSION AND EVALUATION: This study is UNACCEPTABLE, since the
following data are lacking:

Positive evidence of (1) absorpticn of test compound from
the gastro-intestinal tract {eg, systemic effects): and/or
{2) transport to target tissue {bone marrcw). Toxicoclogy Rranch
recommends repsgating the scudy employing i.p. administration of
test compound to assure effective concentration in bDone marrow.,. MRS



Page is not included in this copy.

Pages&& through‘m.dre not included.

The material not included contains the following type of
~information: :

Identity of product inert ingredients.
___ Identity of product impurities.
Description of the product manufacturing process.
" Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
_____ A draft product label.
The product confidential statement of formula.
Information about a pending registration action.
-—:J{FTFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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MEMORANDUM Mﬁ / / \/ . _

’

SUBJECT: Machlor (Lasso), SPA Reg. 8524-316, FPL's
Re-Bvaluation of Nasal cavity Lesicns in a - ’
2-year chronic study in rats @ nn-sn-las N -
(800218 ), by Monsanto. : L
. TO: Bsbert Taylor D ‘

. . roduct Manager {25) /. Cos ot

B Rgistration Division (TS-767C) 71 1Qu e

7 g ’3/ W l()lkg o

FROM: Nal Mahfouz,” Ph.Dn, /, ,,v/'_/‘ i / .
Pxicology Branch .

‘Mezard EBvalaution Divislon (TS=769C)

- -

THRO: laurence D. Chitlik, DABT /3/5’7‘
Mad, Review Secticn Vv -
- Pxicology Braach 71 (o f .
Mmzard Evaluation Divisicn {TS=-769C) // {/qlfi/

and

stlliam L. Burnam, Chief
xicology Rranch
Mazard Svaluation Division (TS-7R9C)

Submucosal msal hyperplasia was noted in a recently
‘"submitted and reviewed low dose chronic feeding/oncogenic
study in Tats with Alachlor, see page 22 of my 4/17/R4 review
of this study (study # ML-A(0-186 by Monsanto, Environmental -

Health Laboratosy, 2/12/84).

The Agency tequested a nistolegical re-evaluation of the
above mentioned finding in order to determine if these lesions
were hyperplasis or neoplasia. A histological re-evaluation
of tissues of the nasal cavity was performed by FExperimental
Pathology Laborastcries, Inc. (FPL) at the Research Triangle
Park facility. The newly submitted FPL report dated 10/12/84
(which was forwmded -0 the Toxicology R®ranch on 11/1/84)
indicated that the submucosal nasal lesions were not neoplastic

iesions.
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However, this report reflected a slight increase in the.
previously reported incidences of papillary adenoma at 15
mg/kg/day dosage level (papillary adenoma was also reported
as respiratory epithelium adenoma in the original final report
of study 8 wL-80-186). The updated incidences of this nasal

tumor is presented in the table below: L : o
; . .

Study & ML-80-18& (300218) S o :_—

Incidences of Nasal Turbinate Tumors (adancma) -
S s assser e

Rales Femaies Males Females .

0.0 6/44 0/42 ojas . o/e2 N
G.3 n/47 n/42 0/48 0/44
2.5 n/44 1747 0/45 1747
15.0 15745 14/48 . 11/45 9/48

Please note “hat the EPL data need to be included in the
2 tables on pages 23 and 24 of my 10/24/84 review of the -
special chronic study (high dose), & ML-830-224, by Monsanto.
Copies cf these 2 pages ( with the updated indidences of nasal
turbinate tumors in study $ ML-8C-136) are attached 2o this memwo.

Attachment: 2

«
i

cc: R. Englar .
B. Litt
G. Buria
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{m 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

) WASHINGTON, D.C. 20460
i m—t®

MEMORANDUM  J! 1 61982

TO: Robert Taylor (12) ornice aw
Registration Division (TS=769) [FEITICIONS ARG TOXIC suRsTARCES

THRU: Orville E. Paynter, Chief
Toxicelogy Branch
Hazard Evaluation Division (TS5-~769)

SUBJECT: EPA Reg.#524-316; Alachlor. Review of Monsanto 1a-a§hth
Oncogenic Study in Mice. R.D.#365, Special Report :
MSL#$1649; Volumes 1 and 2; 6/18/81 'Ebﬁcssianslo70168
and $070169. CASWELL$1l

Action Requested: .

A review is requested for an l8-month oncogenic study in
mice submitted by Monsanto Company as a part of the requirement
to support registrations and tolerances for Alachlor (2-chlore-2',6'
diethyl~N-{methoxymethyl)-acetanilide), a herbicide.

Conclusion:
Classification: Core-Minimum
Alachlor is oncogenic in mice.

*Incidence of animals bearing tumors increased significantly
at the hich-dose level (260 mg/kg bw/day) in males, p < 0.905,
The incidence for the combined high~dose male and female animals
was also highly significant, » < 0.01.

°Lung is the major target orgzan for oncogenicity. Incidence
of lung bronchicalveolar tumors(adenoma + carcinomas) was
significant in the high-dose females, p < 0.05, and the combined
high-dose znimals (males and females), p < 0.05. The incidence
of these tumors was also highly significan®, » < .01, £cr the
high-dose females which died in extremis during the study.

°Incidence of tumors in other organs was also noted %o
increase at the high-docse level, potentiaily as a result of
Alachlor administraticn, i.e. liver tumors (adenoma + carcinoma)
in the high-dose males and uterine tumors (see descripticn on
p. 18) in the high-dose females. The incidence of animals
bearing these tumors was ncort. statistically significant.
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REVIEW

Study ldentification

an l8-month chronic feeding study of Alachlor in mice,
BD=77-423, 6/18/81. A final report compiled by R.W. Streez,
and submitted on 7/1/81 by Monsante Company, St. Louis, M0.
63166 (Volumes 1 and 2; Accessions$070168 and 070169).

Tne Study was performed by Bio/dynamics Inc., project$77-
2064 (BD~77=-423). The final report wag dated May 6§, 1981 and
signed by Ira W. Daly, Ph.D (Study Director) and
Geoffrey H. Hogan, Ph.D (Vice President of Toxicology).

In life phase of study was from April 14, 1978 o October
14 to 18, 1979 (550 to 554 days).

Materials and Methods

Tegst Substance

Alachlor (Lasso' technical) material, a clear, brown,
slightly viscous liquid, was supplied in two batches by Monsanto.
Lot#XBI-~167 (92.6% a.i.) was received on 1/5/78 and used from
4/12/78 to 3/6/79; Lot#MHRK=-6 (92.19% a.i.) was received on
2/8,79 and used from 3/7/79 to termination. T

Lot XH7-167 used during the firsc ll months of the study

was stabilized with 0.3% epichlorohydrin; Lot MHK-§ used durin )
the last 7 months of the study was stabilized with!
(Ref.: sec- I' VOl- l' p‘ l)"

S:tudy Design

Male and female mice were randomly divided into groups and
fed Alachlor continously in the diet at the follewing nominal
concentrations for the entire duration of the study:

Number of Animals/Sex/Group

- e Tawkat * ~Pliniw i s S * A S o ool S

~

*M/¥ represents % males and ¢

»

Zemales

P

Hematology Necropsvy
————?—t‘- ———rueetny .
Dosage at ll-moach at
mg/kg/day Initial and termination termination Hiszology
Group M/F* M/F M/T v z
I 0 50 19 24 20 All animals
. IT 26 50 19 le 23 All animals
III 78 30 10 23 23 All zanimals
iv 260 36 10 22 s All animals

223
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Test Animals

T™wo hundred male {mean body weight 25.65g9) and 200 female
(mean body weight 20.75 g) CD-1 albino mice were :initiated in
this l8-month feeding study. The mice were obtained from
Charles River Laboratories (Wilmington, Mass.}) when 35-days old
and then acclimatized for a period of 17 days before treatment.
Each mouse was toe-clipped for identification.

The mice were individually housed in elevated stainless
steel wire mesh cages and maintained on a l2-hour light/dark
cycle, and temperature controlled rcoms (monitored twice daily).
Control and test diet and tap wvater were available ad libitum

throughout the study.

Ereparation of Test Diet

The treated diet was prepared weekly based cn bodv weight
and food consumption data. Dietary levels of Alachlor were
adjusted weekly for each dosage group so as to provide each
group with the designated mg/kg/day intake of test material.
Appropriate amounts of Alachlor were dissolved in 100 ml acetone
and incorporated into 9 to 12 kg of feed (Purina R-5001 Lab.
Chow). Acetone alone was added to the contrcl diet.

Diet analyses were performed on weeks 0, 1, 2, 3, 4, 6, 7,
8, 9, 11, 12, 13, 24, 36, 48, S50, 51, 33, 855, 59, 71 and 72.
Technical grade Alachlor was also analyzed to determine its
stability during storage. The mice were cffered the treated
diet at age 53 days and continously thereafter for 5530 to 534
days (from 4/14/78 to 18,/14-18/79).

Observations

The animals were observed twice 3Jaily for signs of over:
toxicity and mortality. Detailed physical examination was
performed weekly for signs of local or systemic texicity,
pharmacologic effacts and tissue masses.

Body weights and food consumpticn were measured at pretess,
weekly through the £irst 4 weeks and diweekly from week 15§
through week 78 (body weights were also mmasured t=erminally
after fastingj.
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: Cbmpound intake and food efficiency were calculated;
however, food efficiency was calculated weekly for weeks l-14,

Ahsolute (ml/interval) and relative (ml/kg/day) water
consumption values were determined for 10 mice/sex/group duringy .
two l-day periods on week 75 (month 18) and two J-day periods
on week 78 (termination).

Laboratory Studies

Blood wvas collected for 19 mice/sex/group a:t 12 months
and at teraination (19 months). The mice were fasted overnight
prior to blood collection and the blcod wzs obtained via the
orbital sinmus technique. The same animals were used at both
intervals for blood samples wvhen feasible.

The hematological parameters evaluated in this study
included hemoglobin concentration, hematocrit value, total
erythrocyte counts, total and differential leucocyte counts,
and erythrocyte meorphology.

Nectcasz

All animals were subject to necropsy. Complete gross
postmortem examinaticon was performed cn all animals dying
spontanecusly or sacrificed in extremis during the study and on
all surviving animals at termination (10/15 to 19/1979;. Aall
animals were sacrificed by exsanquination under ether anesthesia.

3rain, adrenal, testes, ovaries, soleen, heart, kidneys,
liver and pituitary were weighed at necropsy for animals
sacrificed at terminaticn only: and organ to body weight and
organ %o brain weight ratios were calcuilated.

¢
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The following tissues were preserved (and histopathologically
examined) for all animals dying spontanecusly or sacrificed in
extremis ozr at termination:

abdominal aorta
adrenals
blcod smearl
bone and bone marrow (costochondral Junctxon)
brain (3 sec~ions)
epididymides L
esophagus
eyes (with optic nerve and contiguous harderian glands; right eye
processed for histopathology)
gall bladder
gonads A .
head (with entire skull cap)
heart
intestine
cecum
colon
ducdenum
ileum
jejunum
kidneys
liver (2 secticns)
lungs (wizh mainstem bronchi and trachea)
lymph nodes {mediastinal and nesenteric)
nerve (right sciatic)
pancreas
parathyroid
pituitary
prostate
salivary gland (mandibular)
skeletal muscle (right biceps femoris)
skin (with mammary gland)
spinal ccrd<
stomach (3 sectiens)
thymus
thyroid ,
urinary bladder .
uterus
gross lesions
tissue masses

iTaken from all animals examined anly if anemia, enlarged
thvmus, lymphadenopatzhy or hepatosplencmegaly is present,

2Tyo sections of spinal cord and three coronal sections through
she head were taken for 10 animals/sex/group sacrificed at
ternination. One section of spinal cord was taken for all
other animals. . ‘9
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Histopathological Examinations

The eyes with contiguous Hardenian glands, testes and
epididymides were preserved in Bouin's solution for 48-72 hours,
followed by neutral buff=red 1l0% formalin. All other tissues
{listed in the above secticn) were preserved directly in the
108 formalin solution. Hematoxylin and eosin st:2ined sections .
of these tissues were microscopically examined from all mice.

Statistical Analysis

Statistical analyses of data was performed v us:ng” vacious
statistical methods. Statistically significant differences
from control were indicated at p < 0.0S.
RESULTS:

Alachlor Concentrations in Diet

B3ased on £cod consumption and zody weight data, the calculated
compound consumption was found to be as folliows:

Cose level (mg /kg/dav!

wWeek 5 =o

Dose Level Weex 2 zo 4 Termination
Group - {ppmi Ma.e female Maie and Femal.»
I 0 .00 0.C9 0.00
Iz 100 -,.96 29.27 26.90
Iz 300 2. 34 23.78 78.239
v 1000 “40.-4 280.03 260.20

Chemical analysis of the treated diets indicaced that
Alachlor was found to be within 81% ¢ 935% (39% average!) o =zhe
target dosage levels (2xcept Zor weex .2 when :be resylt was .3

+

Morta.izv and Observations

=0 the ccmpound were observed in the gseneral aprpearance oF
animal s\;rdzv‘duax clinical observazions data were no:t submi 2
Jeriod:i ndings in some animals include alopecii, lacrimat.on.
nypoac:;v v and ano-genital staining. In iife z.ssue masses
<Jere unremarkadle.

The repc.it states that no cnanges considered =o e relatad

[ lh

.
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-
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The fate of animals at the end of the study (third week of
the l9th month) was as follows (initial number of animals: 50
animals/sex/group):

Josage Surviors Spont. Death Moribund Accidental Death
mafki/aay A - f & E K ) g
0 24 20 18 23 8 2 0 5
26 . 16 33 2 i 9 11 0
78 24 23 22 i8 4 8 o 1
26C 22 15 17 29 1 5 0 1-

The above table reflects decreased survivability at the
high-dose level in females at termination,.but survival varied
greatly among the test and control groups. However 50% of the
animals in each group survived for 15 months of the study period.

Body Weight, Food and Water Ccnsumption

High-dose females had a slightly reduced m=*n body weight
{7%) than the control group during the second year of study
{this decrease was statistically significant, p < 0.05-0.01, at
most of the determination intervals). Mean body weights of
all treated male groups and low~ and mid-dose females were
generally similar to the respective control groups.

Mean body weights at 78 weeks (termination) were slichtly
reduced in both treated males (2-10%) and females(3-10%) as
compared to the respective contrcl groups, see table below:

Dosage Level Group Mean 3edv Weights {(grams)
mg/kg/day Males Females
0 40.6 . 31,
26 { =~ ©reduction in bow) 36.4 (10) 6.3 (3)
78 ( ¥ reduction in bw) 39.6 (2) 34.3 (7
230 { ¢ reduction in bw) 37.7 (7)) 33.3 {10}
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Mean food consumption values were variable for the contzol
and treated animals. However, although statistical differences
were found obetween control and treated groups at some determination
intervals, no consistent dose~response relationship was apparent.
Food efficiency calculations (determined weekly from weeks 1
through 1l4) were also variable and inconsistent. v

Mean water consumption for the iow~ and mid-dose animals
were similar to the control mice; however the high dose animals
{both males and females) reflected a significant increase '
(p < 0.05) in water consumption than the respective control groups.

Ophthalmology

No ophnthalmoscopic examination was performed.

Hematology =

The l2-month ianterim data and the terminal hematology
data were unremarkable in all animal groups (Note: animal
#4821, a high-dose female, was removed from these calculations
because it was reflecting an unusually low value for all
hematology parametars).

Gross Necropsy

animals killed at termination of study reflected statistically
significant increases in mean liver weights (absolute, relative-
organ/body and organ/brain) in males and females of the aid-
and high-dose levels. Increases were also noted in mean xidney
weights (absolute and relative organ/brain weight ratic) for
mid~ and high~dose males. However in females, mean kidney
weights increased at the low-dose, slightly decreased az the
high-dose, and were similar to the cnatrol group at the aid-

dose level, see table below:
. t
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Group
{ ppm) Measure
Control Absol.
Relc/bw
Rel./br
Low Absol. (%)
. Rel./bw (%)
Ral./bzr (%)
Mid Absol. (%)
Rel./bw {%)
Rel./br (%)
Bigh Absol. (V%)
Rel./bw (%)
Rel./br (%)
*» < 0.035
**p < 0.01

™
9
Liver

Hales Females
1.53 1.47
4.51 4.90
3.35 3.20
1.56(2) 1.59(8)
4.81(7) S.34 (9)
3.40(2; 3.43 {7
1.75(14) 1.68(14)
5.16(14) 6.00%(22)
3.81(14) 3.75 (17)
1.30%(24) 1.81%(24)
6.18**(37 6.12%(25)
4.29**(28) 4.11%(28)

- o
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Kidney
Males FemaleZ2
0.66 0.49
1.94 1.65
l.44 1.os,~
0.68(3) 0.56*(15)
2.08(7) 1.89*(15)
1.48(3) 1.21(14)
0.74%(12) 0.48(2)
2.17*(12) 1.70¢(3)
1.59%(18) 1.07(1)
0.71(9!} 0.45({8)
2.23%*{15) 1.55(6)
1.59*(10) 1.02(4)

Other Sporadic differences he“ween the mean organ weights
of control and treated mice were nocted, however no dose-dependent
pattern was evident, i.e. pituitary and spleen weights in botx

sexes, and ovaries weight in females.

Alsc large sporadic

differences between individual we:ghts fcr these three organs
were noted in treated animalis.

Gross necropey observations also reflected a variety of
inflammatery, and non-inflammatory alterations, but no compound

relationship was evidenc.

However the cause of death

in most

animals was associated with glomerular amyloidosis (especially

renal anyloidosis).

noted as a cause of death (i.e. l, 3, 1 and 4 animals of
low, mid4 and high dose groups respectively were identified wiza khis
legsion as :zhe cause of death).

Lymphoblastic lymphosarcoma was coccasicna.lv
the zangro:,



Histovathology

Non-neoplastic lesions
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At termination and for animals that died during the sctudy,

amyloidosis of different organs, especially the liver and
Ridney. was ncted at a higher incidence in treated animais than

- -

N
O

the control-rats; this increase was not dose dependent. Other
lesions were also noted at higher rates in treated groups. The
foilowing table reflects the increase in compound related lesidms:
Organs MALES FEMALES
afgected Control Low Mid Hign control Low Mid E:ich
Thyroid 3$ 39 32 36 36 is 33 36
Amyloid 7 11 7 10 6 10 8 i3
Follicular atrophy 1l 1 S 6 4 3 5 i}
Liver 50 50 50 50 50 33 35 29
Perivascular 25 28 27 29 19 30 30 36
amyloid i
Ridneys 30 50 50 50 50 38 30 |
Amyloid 29 39 36 33 32 43 42 30
Chronic interstitial 1 1 4 6 1 N 5 -3
‘ fibrosis ' |
Qvaries 43 &7 46 45
Atrophy 0 - 3 S
Eves 50 49 49 30 50 35 9. 33
Retinal atrophy 1 < 2 § | 4 3 3 3
Bone marrow 44 46 i7 18 45 13 43 B
Hyperplasia 10 25 28 26 ! - - - -
Luncs 50 =P} 59 50 ; 50 ER I NS
Amvioid 7 3 o] 13 2 2 - -
Congestion i 23 23 2 ) 3 N -3
-: no diffarence .n Zemale zroups
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From the above table it is also noted that incidence of
thyroid follicular atrophy increased in the mid- and high-
dose males and high-dose females.

Incidence of chronic interstitial fibrosis of the kidneys
increased in all tzreated groups except in the low-dose male
group. It is noted that the mean kidney weight values -
significantly increased (p < 0.05) in the mid- and high~dose
males and in the low-dose females. The mid-dose female values
were similar to the control group. However the high-~-dose female
group (which experienced the highest incidance of kidney £fibrosis
in this study, see organ weight values, p. 9) reflected a slight
decrease in these weight values.

Atrophy of the ovaries was noted in all treatment groups.

The incidence of Retinal atrophy was slightly increased in
the treated groups as compared to the control group. This increase
was most evident in the high~dose males (6 vs 1 in controls).

The incidence of bone marrow hyperplasia was Z.SIto 2.8
times higher in treated males of any group as compared £0 contiols.
No difference was noted in female groups.

Lung congesticn increased in all treated male groups and
mid- and high-dcse female groups. Twenty-five percent of the
males and 28% of the females were affected as compared to the
control mice (2% M, 10% F).

High incidence of amyloidosis of liver, kidneys and lungs
was noted in all animal groups but somewhat greater in tra2atment
groups. The exact relationship between Alachlor administration
and amyloidosis in this study is unclear considering that the CD-l
strain of mice (supplier Charles River lLaboratories of Wilmington,
Mass.) is known tc have a high incidence of amyloidesis (JNCI:33
$¢L, 1975). Thus it is unlikely}ﬁmyloidosis is compound related
in this study.




Neoplastic lesions

The total number of animals bearing tumors increased (almost
doubled) in the high-dose group as compared to the control group.
The increesse was statistically significant for the high-dose &
males (p < .05) and the combined high dcse animals, males and

femaies (p < 0.91).

Increases were alsc noted in the low- and

nid-dose female groups but were not statistically significant.
In addition to these findings, the tctal number of tumors was
notad to increase significantly at the high-dose level in both

males (p = 0.05) and females (p = 0.009).

However the. numbar of

malignant tumors in all treated male and female croups almost

doubled.

The following tabie reflects the tumor incidence in both

sexes:

#0f animals examined
fmalignant tumors (%)
§of tumor bearing
animals (%) ,
total & of tumors

%0of animals examined

tmalignant tumors (%)

$of tumor bearing
animals (%)

total ¥ of tumcrs

MALES
Control Low Mid High
50 50 50 50
5 (10) 11 (22) 9 (18) 10 (20)
14 (28) i4 (28) 14 (28) 25 {50)
19 17 17 28
FEMALES
Cantrol ow Mid Hian
50 50 50 5¢C
4 (9) 8 (16) 6 (12) 7 (14)
S (18) 14 (28) 13 126} 16 (323
e 18 14 22

T3
(¢3
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Lungs,wliver and uterus appear to ke the most affected
ergans:

elLung tumor bearing animals increasad in all treated female
greoups (dose~dependent response)., and very slightly in mid- and
high-dose males. The increase was significant (p < 0.05) enly
at the high~dose level for femaless and for the combined number
of high~-dose animals, males and females (p < 0.01). Incidencukr
of lung tumors i{bronchicalveclar adenomascarcinoma) in males
and females are demonstrated in the table below:

ANIMALS WITH LUNG TUMCORS (Sronchiclar-Alveolar, adenoma + carcinoma)

Group

. D T Total
Females D T  Totall No.T % No.”s o. 1§
Ccntrol 30 20 50 0/30(Q) 3/20(15) 3/50¢(8)
Low 17 33 50 1/17(6) 4/33(12) 5/50(10)
Mid 27 23 S0 3/27(1)1) 5/23(21) 8/50(16)
High 35 13 50 7/35(23)"** 4/15(27) 11/50(22)*
Males .

Control 26 24 50 1/726(12) 6/24(25) 9/50(13)
Low 34 1s 50 1/34(3) 5/16(31) 6§/50(31)
Mid 26 24 50 1/726(4) 10/24(42) | 11/30(22)
High 28 22 50 5/23(18) 7/22(32) ; 12/50{24)
*: p < G.0S **: p < 0.01

D: died or sacrificed during study.
T: sacrificed at termination of study.
1l: total is based on total number of animals in study.

It is also apparent from the above table that the incidence
of lung tumors increased in treated females which died in ex:iremis
during the study. This increase was only statistically <ign.zicant
{p < 0.0%) for the high-dose fumales.
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This reviewer also notes that the incidence of lung “umors
in the male control group is unusually high for this strain of
mice (JNCI:46 #5, 1971). Consequently the incresased incidence
of this tumor in treated males may potentially be reduced when
compﬁred to the control males.

? ‘

*The number of liver tumor bearing animals increased in the
high-daose male group. However this increase was only significaant
(p ¢ 0.05) for the combined number cf affected high-dose males
and females. though only 1/50 femaies was affected.

The table below reflects the incidences of liver tumors in
males:

INCIDENCE OF LIVER TUMORS (ADENOMA & ADENOCARCINOMA) IN MALES

D T Total Malignant
Group D T Totali No. & No." % { No. & No. (%)
Control 25 24 50 2/26(8) 3/24(13) 5 5/50(10) 0/50(0C)
Low 34 16 50 2/34(6) 2/16(12) | 4/50(8) 3/30(6)
Mid 26 24 50 0/26(0) 5/24(21) | 5/50(10) 1/59(2)
High 28 22 s0 3/38(11) 8/22(36)* ‘ 11/50(22) 4/50(8)
*: p = 0.05

The above table indicates that the incidence of liver tumors
in the high-dcse males is almost statistically significant
{p = 0.06) in animals sacrificed at the end of the study. The
table also reflects an increase in the incidence of adenocarcinoma
in all treated males; this increase is not statistically significant.

*Animals bearing utarine tumors increased by a factor of two
in the low- and high-dose females. The increas2 was only
significant (p < 0.0%) for the high-dose females which were
sacrificed at the end of the study, see table below:

::2
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ANIMALS WITE UTERINE TUMORS2

D : T Total

Group. D T Totall Ne.” 3 No. 8 .| Neo. % v
Srop, D ~ Toral No. 3 Fo. 3%
Control 30 200 50 2/30(7) 1/20(5) 3/50(6)
Low = 17 33 50 2/17(12) §/33(18) 8/50(16)
Mid 27 23 50 1727(4) 1/23(4) 2/50(4)
High 15 15 so 2/35(6) 5/15(33)* | 7/50(14)

*: p = 0.04

D: died or sacrificed during study.
T: sacrificed at termination.

1l: total is based on total number of animals in study.
a: kind of tumors described on p. 18.

i

i
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The !ollowing table identifies further the incidenca of
individual tumors according to tissue of origin.

Individual Number of Animals with Tumors

N 207499

Astrocytoma 0 0 J 1 J 3 3

Organs - Males Females
€ Low Hid High T Low H:d High
Blood & Hemato-
poietic system o
¢ . .
Spleen 50 5C S0 50 50 50 50 50
Hemangioendotheliocma 1 Q 0 0 1 0 G 0
Lymphosarcoma Q i it} 0 0 0 0 0
Myvelcsarcoma o 9 0 0 1 2 2 0
Hemangioma 0 1 0 0 Q 0 0 0
Lymph Nodes 50 50 S0 50 50 _-50 S0 50
Lymphosarconma 0 1 1 1 1 2 1 2
Bone Marrow 590 50 50 50 50 50 S¢ S
Myelogenous Leukemiz 1 c ] 0 0 0 b 2
Granulocytic sarcoma 0 A i d 3 ¢ h
Liver 50 50 50 S0 350 g0 50 50
Adenoma ' S 1 4 7 Q g 0 1
- Adenocarcinoma 0 3 R 4 3 a 1 0
Hemangioma 0 2 0 0 1 ba G
iLunas : 50 50 50 39 54 50 sd SQ
Bronchiolar-alveolar 6 1 4 10 2 3 7 19
adenoma
8ronchiclar-alveolar 3 5 7 2 l b4 1 1
adenccarcinoma ]
Fibrosarcoma Y Q 0 0 ) b 3 1
Brain S0 S0 50 S0 5C D) 5Q 50
0
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Females
T Iow Hid High -
Uterus _ 50 50 S0 SO \
Hemangioma ﬁ 1 1 0 0
Hemangiosarcoma 0 1 0 0
Endomatrial carcinoma 0 1 e 9
Le imyoma 0 2 0 0
Leiomycsarcoma 1 0 2 3
Granular cell 0 0 0 1
mycblastoma
{Fibrovascular 1 3 0 3

endometrial pelyp)
Note: Data were collected from appendices 21-22 and table 19A.

The denominators in the above table and in the table on
Page 10 (non-necplastic lesiong) differ occasionally. However
these differences are minimal and have no ixpact on the statistical
svaluation of the above listed tumors.

As noted in the above table, the total number of lymphosarcoma

of the blcoond and’ hematopoietic system increased sglightly in

reated animals c¢f all groups, i.e. 1, 4, 2, and 3 in the ccmbined
male and female control, low-, mid- and high-dose groups respectively.
One brain astrocytoma (a rare tumor) was noted in a higan-dose
male. Bone marrow granulocytic sarcomas were noted only in

trqa:ed males. (it is important to state here that incidences
of bone marrow hyperplasia almest doubled in each of the treated
male groups as compared to the control group, see p. 1l).

Conclusions:
This study :adicates that Alachlor is oncogenic in mice.

*Lung is the major target organ for oncogenicity. Incidence
¢f lung pronchiocalveolar tumors (adencma + carcinoma) was significanc
at the high-dose .evel (260 mg/kg bw/day) in females, p < (.85,
and the combined h1gh-dose animals (males + females).gp < 0.0S.
The incidence cf these tumors was also highly significant,
p < 0.01, for the high-dose females which disd ¢n excremis during
the study.
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This reviewer notes that the decreased significance of the
lung tumors :n males may be due to a high incidence of this tumor
in the male control group, an incidence which is unusually high
for this strain of mice (JNCI: 45 #5, 1971).

*Incidence of uterine tumors (see p. 17 for description)
was only significant in the high-dose females (28% above control)
which were sacriﬂiced at the end of the study, p < 0.05.

*Incidence of liver tumors (adenoma *+ adenocarcinoma)
increased in the high-dose males (12% above control). This
increase was not statistically significant (p = 0.06 for animals
sacrificed at the end of the study, and p = 0.086 for all high-dose
males in the study). .

*The incidence of animals bearing tumors increased significaatly
at the high-dose level in males (22% above contrcl), p < 0.0S.
The incidence of animals bearing tumors increased in all treated
female groups (8-14% above control), however these incresases
were not statistically significant except when the high-dcse
female data wvere combined to the high-dose male data, p ¢ 0 01.

I iy
el sl — B e
- Amal Manfouz, h.D %/M/m:z_

Toxicology Branch
Hazard EZvaluation Divisisn {(TS-769)

w

\
TS-769:dh:AM23fouz:6§~-4~82:TOX/YED: card



Founology Levrers, 11 aeen 13-1e
Eheveet Biomedual Press

SPONTAREOUS TUMORS IN CONTROL F344 AND CHARLES RIVERCD -

RATS AND CHARLES RIVER CD-1 AND BSC3HF1 MICE l// r ‘

WGWSNORD P SHER, RICHARD D JENSEN aad DELWIN L. BOKELMANM

somprt of Safety .4mumf'm. Merch Sharp and Dobmse Research Laboratones, Wess Peawns, PA t

wisa il 5.4 i

(nevered October 23ed, 1981)
(& cepted Movember 10tR, 1981)

SUMWMARY ‘
1y incadence of womamt‘n acoplasms 1a outbred, wived 2nd FI hybnd strains was compared using
‘¢ L hatles Ruver-D rat and mouse, the F144 ral, and BACIHFI mouse. These strains ave commanly !
aved 1t CRICIROGERK 3tudicn.
Eaxh 7D hEs § comustent pattern of LMot ot L~ tag, p v and lymph 4 o
neoplasms are common w F344 rats, mammaery ang pitmstary neoplaims ase common 1 Charles River.
CD a3, aver neoplasms are uncommen 18 CD-1 muce, whle hepatse turnors are {requent 18 male

BOCIHF) nuce. There 13 contsderable vanstion 1 tumes wadence w individual studies regardies of

strawt and there appeared 1O e Greater vananon w el & tad 123 uaing the same stemn
than a different laboratones uniag unbhe steans. 4
Therefore, the chowce between theie strains mav be i or d by go.er !

~aed. Regardless of the stran zelected, 1wt 13 wital 10 Snelop sulffliciene stoncal tumar da1a on the
- used at the particalar 1=3¢ ladotatory

INTRODUCTION

Chronic studies in mice and rats have besn used 'o evaluate the carcinogenic 3
rotentia! of drugs, food additives, and chemicals. Therz have been differences in

nnions expressed concerning the use of inbred and cutbred strains in suci studies.
The Cahadia_n Food and Drug Directorate [1} has suggested that animals with
heterogeneous genetic constitution (outbred strainst be used to 'determine the
poteniial carcinogenicity of a hitherto untested compound.” When basic
m i in carcinogesesis are studied, an ‘inbred strain that is known to respond
to a particular test compound or group should be selected.” The guidelines for carci-

Abbrevuation: MSDRL, Merck, Sharp and Dohme Ressarch Laboratones.

0378-4274/82/0000-0002, $02.75 € Elsevier Biomedicsl Press
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ie testing for the United Kingdom I3 recommend the use of outbred sirains of
rals anﬂ hamsters or an F1 hybrid mouse. Giher investigators {3] have recommen. *
ded the use of inbred mouse sieaing because of ‘genetic stability and siable, repro. ! )
ducible bachground noise’.

To trate the variability in spontancous turmner incidence in commonly used
strains, tumar incidence in an inbred rat strain (F144), an outbred rat strain (Charles
River-CD), and F1 hybrid mouse (BSCIHFL) and an sutbred stean of mouse
{ River CD-1) were compared. -

A3 & survey of 14 pharmaceutical companies has shown, these strains are ,;
commonly used {see below):

Steain Mumber of companies

‘Charles River-CD rat 7
F344 ran 2
-1 mouse 6
BSCIHFI mouse 5

The National Cancer Institute had used the F 344 strain of rat and B6C3IHF! mouse
cxcluswely since 1972,

METHODS AND “1ATERIALS

Reports of carcinogenic studies issued by the Nauonal Cancer Institute® were
scanned for studies using the B6CIHF) mouse on F3443 {(Fischer) rats. The tumors in
coatrol mice and rats from 22 and 23 studies, respectively, performed by Labora- .
tory A were compiled. 20 male and 30 female controls were started on each study
although the final number autopsied varied. The antmals were usually 6 weeks oid at .
initiation and were obtained principally from Charies River Breeding Laboratonies +
or the Frederick Cancer Research Center. Data from nine control groups trum §
similar studies performed by Laboratory B were also compiled.

Absorb Dri® hardwood chip bedding from two principal suppliers, (Wilner Wood l
Products Norway, Maine and Northeast Products Warrensburg, N.Y.) was used for-
both rats and mice in studies sponsored by the Nationat Cancer Institute. In three of §
the studies, .ardwood chip bedding (Sanichips®) was supplied by Shurfire Products,
Belisville, MD, or Pinewood Sawdust Co., Moonachie, NJ. Contact bedding n
MSDRL studies was either Absorb Dri® or Betta Chips® hardwood bedding
supplied by Lab Products, Secaucus, NJ. :

Wayne Lab Blox or Wayne sterilizable lab meal (Allied Mills Inc., Chicago, 1L) 4

*pMarronal Cancer | B v of compounds {or possble caranogematy Wasiington. DC U S.
Dept. of Health Education and Welfare, 1978-1980.
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|
was used for both rats amd mice in 3ll NCI contract studies. Pusing Lab diets d.
supplied by Buckshire Corp., Perkasie, PA, was used in all MSDRL studies. it
Certified rodent diets were introduced in Jyne, 1979. Analysis of the diets is shown '
pelow: |

. Non-certified No. 5001  Centified No. 3002

Crude Protein min 23% ‘ 20.0%
Crude Fat min 4.5% 4.5%
Crude Fibre max 6.0% ' 5.3%
Ash max - 7.0%

Added Minerals man -~ 2.5%

Tumor data from carcimogenic studies bf new human health drugs performed in
the Department of Safesy Assessment, MSDRL were compiled. Data from 23

-oups of conirol CD-1 mice and 23 groups of Charles River-CD rats were
.Jbulated. Both mice and rats were obtained from Charles River Breeding 125012~
(ories and were 4 to 6 weeks of age when the studies were initiated. Almost all
studies were of 81 weeks duration in mice and 100 10 105 weeks in rats.

RESULTS

B6CIHFT mouse (Table Ip

A R ) S R TEAN\F"_ A B AR K LY S A

uverall tumor incidence in Laboratory A varied from 20% 10 89%s in males and
10% to 70% in females. In Laboratory B, the range of tumor incidence was 3% (o
} 80%%s for males and 20% 1@ 60% for females.

Neoplasms of the lung were much more frequent in males than in females.
Lymphoreticular neoplasms were one of the most commonly observed and appeared
10 be more frequent in Laboratory B than Laboratory A studies. Liver neoplasms
were considerably more {reguent in males than in females. Tumors of the mammary
elands, adrenals and thyrcsd were quite rare occurring in only a few studies at an

.iJence not exceeding 10%s.

—

Study duration varied as shown below.

Duration Numbler of studies

(weeks)

Lab A Lab B
90--100 10 4 ¢ ¥
o-ios s { BEST AVAILABLE C6FY

A
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TaBLE § i M .
PERCENT (%) INDICENCE OF MEOPLASHMS N CONTROL BACINFI AND CD-1 MICE
Leb A | Leb 8 MSD Studies
BeCIHFL ; BACINFY [+ 3]
Dhsratson 30-108 woghs 91168 weahs 81105 weehs N
tMale Femnnle lale Femals Béals Female
Mumber necropsied: 423 4% 3 32¢ 1232 1240 s
Tots) iumors range: 20-89 1070 §3-88  J0-4D 28-3%6 28 -6
Average: &9 T) &8 L] 38 L]
Poumber of groups: 22 28
Luwmg L
Renge - adenomas: 6-30 13 [ ] 619 0-38 G-4t
SELROTLICLAOILEL. G-28 % &~3 2 G-16 12
Average ~ adenomas: 8 § é 3 17 14
MENOCBICINOMAS: 3 L1 2 3 5 3
Combuned average: 13 \‘\ 2 ] 4 b 3] 17
Laver \
Range ~ adenomas: 0~42 0~ -8 -3 0-12 0-14
adenocascinomas: 0-37 0~3 0-138 G-10 c-2 [
Average - adenomas: 15} 2 ] 3 pd
adenocaranomas: 13 4 » 2 2 i
Combined average: 24 3 4 3 b 2
L ymghorelcular
Range: 0-3§ G-43 4-38 S-40 0-16 -2
Average: 9 16 1% n [] n

Overall umor incidence, as well as tuemors at sites of tagh incidence (liver,

lymphoreticular) increased with study duration.

CD-1 mouse (Table I)

Lunig tumors occurred at the highest incidence in both males and females.
Lymphoreticular neoplasms were frequent, and 2t 3 somewhat higher incidence in
females than males. Liver neoplasms were infrequent in both males and females.
QOverall tumor incidl:nce was 38% in males and 40% in females.

F34¢ rat

The distsibution of neoplasms for selected tumor gites is shown in Table 1.
Overall wumor incidence was quite high, 96% in males and 62% or 78 in fermales.

248
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widence (liver,

s and females.
et incidence in
=3 and {emales.

& in Table II.
% in females.

ne o

‘ = ~
; 00779~
As is seadily apparent, the most commaon lumors i males were benign testiculay
interstitmd cell ‘tumors and in females, pituitery tumors. Mammasy tumors,
princigally ademomas, were frequent in 1 Lymphoreticular neoplasms
occusted in both males and females and st 8 higher incidence in Laboratory B,

Charles River-CD (Table 1) E
{

Chasles River-CD rats also had a high incidence of iumors & eraging 71% in
males and 88% in females. Pituitery tumors, both sdesomss and carcinomas,
occuread commaonly in both males and females. tumors were freguent in
fernales. Liver and lymphoreticular tumors were *nqm

DISCUSSION

Ward et al. [4] compiled spontancous umots i over 2500 cuntrol BECIF1 mice

af both sexes from Mationsl Cancer Institute carcinogenic sudies. Laboratory

snabdisy was not anslyzed. As seen below, m«}m common tumors were also
tung. dver and lymphoreticulas. ;

Male (%) Female (%)

Palmonary 13 4 ,
Lxmphoreticular 8 17 !
Lmer 22 4

Goodman et al. [5] also compiled tumor incidence in about 1 800 control F344 rats
rrom taagional Cancer Institute studies. The most common tumors observed were
also mserstitial c2ll tumors of the tesiis in males, mammary and pituitacy tumors in
females. and lymphoreticular tumors in both sexes.

Male (%o) Female (%)

Tesuis 8i -
Mammary 1 18
Lsmphoretucular 12 10
Pautary 1 30

Comsgalation of published resul's in Charles River strains have shown good
agreemment with MSDRL results §6].

The sverage incidence of selected tumor wypes was compared in studies done at
Laborasovies A and B and MSDRL (Tables § ard 11).

There frequently was a greater variation in incidence between laboratories using
‘he sasse strain (han between different laboratones wing ualike sirains. For

‘ [ BEST AVAILABLE cav |
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TABLE 1 i
PERCENT (%) INCIDENCE OF NEGPLASMS I8 CONTROL Fiae AND CHARLES RIVERLCD
RATR 1
Lab A Y MSD Studees
Piag ; Fiea Chaths Rives-CD
Duration 102 - 107 wemta ' 108-106 washs 96128 weehs
Male  Female | Male Femate tate  Female
tumbder of accropwed: a5 459 448 430 1284 [Bsi]
Towa) tuemors range: 85-100  33-98 108 7280 is~-%0 $7-108
Average: 9% (>3 ‘ k- ki ] n &8
Mumber of groups: a3 ? 23
Liver
Range - adenomas: 0-5 83 ¢-1i0 a8 0-6 0-2
SAenOCAICOBOMman: 0-19 [ 4 08 o-4 -6 0-12
Average - sdenomas: ] § R ] 1 i | !
adenocarninomas: 2 e ? | 1] L] 2
Cominned sverage: 3 8 14 2 & 2
]
Mammery glond
Range - sdenomas: 0-5 -6 0-2 j8-38 0-i6 27-73
alenocITCIROMas: 0-3 6-3 . 0-4 G4 0-3 &40
Average - adenomas: 1 3 o M) 3 *
adenocarnomas: 1 ] ¢ 3 - ] 20
Combined average: 1 13 1 p< Y 4 o9
Prtustgry
Range - adenomas: 0-6% §-80 2-13 2-38 16-62 32-90
denoCRrCINOMas: ] ¢-i0 0-2 D=2 0-i0 Q-16
Average - adenomas: 12 34 ? ¥ J& 63
adenocarcinoma 0 1 ! H 2 b
Combned average: 14 3% 8 = 38 0
Testis
Range - bemign: 0100 - T8-92 - > 0-20 -~
mahignant: 0-%0 - -2 - -
Average - bemgn: 80 - Ab - > 7
mahgnant: 8 - 02 - -
Combined avevage: 48 - 6.2 - -
L ymphosencular
Range: 0-30 -0 14-3% 6-32 0-12 0-6
Average: u 9 2 & L] 3
Adrenal medulla
Range: 0-19 0-18 6-26 o-8 0-20 ©-7
Average: 8 2 17 3 9 2
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example, lymphoreticular neoplasms ia female BECIHF] mios were twice 83
frequent in Labosatory B as in Laboratory A studies (27% vs. 16%), In MSDRL
siudies of CD-1 mice, the overall incidence of lymphoreticular was 1 1%,
The same pattern held for lymphoreticular tumors in male BSCIHFL add CD-1 mice
(9%e, 15% and &%) in Laboratory A, B, and Merek studies, ively.

Ohverall tumore incidence was higher in female BSCIHF] mice in l.abontory ]

cudies than s Laboratory A studies (40% vs. 20%). Dverall tumor incidence in

canale CD-1 MSDRL studies was 40%, i

Adrenal medullary wmors on the average were twice a8 freq+em in maie
Laboratory B F344 rats as in Laboratory A F344 rats (17% vs. §%) red to 9%
1 Merck CRCD rats. Lymphoreticular neoplasms were more frequent in both males
and {emales in Laboratory B than Laboratory A wudies (26% vs. 11% and 16% vs.
9% ).

Tarone et &l [7] have recently reporied on the variability in spontaneous tumor
rates int w0 straing, F344 rats wnd BOCIHF] mice. Data from 72 Fléd rat

ups from six laboratories and 54 control B6CIHFI mice from fipe laboratories
acre analyzed. The data were obtained from the NCI Czr:mosz;s Bicassay
Program. This group also found significant intralaboratory variation for certain
wmor types for both the rat and mouse. Significant interleboratory variebility
occurred in 2 of & laboratories for the F344 rat and 1 of § Isboratories for the
B6CIHF1 mouse.

The data presented in this report show that the outbred strains of Charles River-
CD rat and Charles River CD1 mouse, as well as the Fi hybrid mouse (B6CIHF1),

+ commonly used in carcinogenic studies. Each strain has a relative pattern of

A10f otcurrence; testicular, pituitary and lymphoreticular neoplasms are common
n lhe F344 ra1, mammarv and pituitary neoplasms are common in the Charles
River-CD rat, and liver neoplasms are relatively uacommon ia the CD-1 mouse.
There is considerable variation in tumor incidence in individual studies regardless of
strain and there frequently was greates variation in incidence begween laboratories
using the same strain that different laboraiories using unlike srains. In recent years
understanding of the relationship of spontaneous tumors to certain envirGhmental
"wiors including the type of bedding used, the type of cage, the presence of

ataxin in the diet, etc. has improved {8]. The variation in spontaneous tumor
«idence observed may be related o other enviroamental {actors not clearly
wdentified inchuding wild viruses, stress, etc. {8,9}-

Whichever strain is selected. it is vital 1o develop sufficient historical ivmor data
on the sirain used at the panticular test laboratory. Gan et 2. [10] and Ward et al.
[4} have commented on the value of historic cont Historic control information
may call attention (o tumor incidences that are unusually low or high, ¢.g., a5 8 result
of inadverian environmental contamination or randomization ervor. Historic data
ay also ‘indicate the degree of expecied variability of spontaneous tumor types

sm study to study and allow more critical evalustion of the incidences in test

007699
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Tarone et al. {7) have recently pointed out that “the most ppropnaie and
important comparison of a trested group is with its|matched control...when the
comparison...Jeads 1o equivacal results, however, the historical conirol rats cam
sometimes provide data needed to make 8 clear intergretation of the results.’

)
|
!
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ound in specific pathogen-free Swiss (Webster) mice
ed as comtrols for a carcinogenesis study terminated ac
8 moaths (J), and in HaM/ICR mice used for lifetime
arcinogenesis studies (¢, 5) .

This e, the matural histary of CD@-1
mice used 23 controls for a 2.year [eeding
tudy of potentially carcinogenic compounds. During
his expenence, several characteristics of the strain were
wied which are relevant to the planning of future ex-
eriments. .

JSix of 25 male and 25 female CD®.1
aM/ICR mice (300 mice) were obuined when they
vere 4-8 weeks of age from the Charles River Breeding
"A';en in batches of 50 (25 and 25 females)
1

males
ng vmes Octoher 1969, January 1970 (2
Toups), March 1978 (2 groups), and June 1970. The
tudy was begun 24 weeks later. The animals were ran-
lomized by weight and placed (5 per cage) infhnic
25 inches, with tops
vhich included 2 food nopm The San-1-Cel bedding

the cages were machine

g
3p water and powdered Purina meal ad libitum. For
3¢ &t year, the dier was offered in 2 tunnel feeder of
Xt own aevign which is practicaily spillproof and per-
2ts the measurement oi consumption. These ani-

:‘“ t2rved a3 controls in a study on the carcinogenicity
veral compounds and were kent in the same animal
:“ 28 the experimental mice. The temperature of the

30 .
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Changes in CD®-1 HaM/ICR Mice Reared Under Stondard Laberatery Conditions '
im.-n. B. Russfield, ™ J. M. Weisburger,>* S. Lim,"s 8. P. Chak,"* and E. K. Welshurger **

|

rooms was kept at 742 4° F with occasional wider differ-
in mi mer and winter. There were 8.2 0 8.5

when pousible. However, some mice that appeared well
in the late afternocon were in a state of advanced au-
tolysis the next morning and often largely cannibalized.
Animals still alive at the end of 2'years were killed; a
few mice survived into the 25th month,

RESULTS M

Food Cansumption end Body Weigts

The average food consumption remained fairly con-
sane for the Rrst 30 weeks of the experiment and
amounted to 5.0 g per day for the males and 5.2 g for
the females. -

Weight curves for males and -females are shown in
text-figures | and 2. In both sexes there was good
ment of average weight among the 6 groups inte which
the mice were divided. Mal«s were heavier, anaining an
avengtweighx of about 45 g as compared with about
35 g for the females An occasional male was exception-
ally large, weighing well over 50 g.

' Received June 13, 1974; revised February 13, 1878. accepted
March 14, 1975.

*Supported by Publi¢ Heslth Service comtract NIH-NCI-E-68-
1318 from the National ‘et Imositute.
2 Bio-Research Consuliants, Inc., Cambeidge. Maw. 02041,  °

® Presemt eddoess: Departaent, St. Vincent Hospital,

oxicology Brarch, Natioazl Can-

cer Insticute, National Institutes of Heaith, Public Health Service.

aig‘pm;awm.m.uwmm.
4. -

¢ Prerent oddress: American Health Foundstion, Valhalls, N.Y.
10588,

? St. Viecent Hoopital.

'haacddrm" :mmus«.mv«xﬂu& lgl‘:nl’

* We grarefuily acknow| the uon . rie-
dell, 0‘: of Pathoiogy, St. Vime::‘mﬁnl. for pathalogic ob-
SETVILIORS.

e Recently, S. P. Sher (Tonicol Appl Pharmacol 30:337-359, 1974)
tabulated tumors in Charles River control (CD-1. ICR/Ha) mice
from six studies involving 1,07¢ males and 1.404 females. Tumor
incidence vanied [rom 74 w0 64%. The survival times 2bso vazied
ot were not apparent from the table.
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iaden. There were moderate numbers of hee Most tumors occurred after the mice were 18 months

mbeutancous fibrosarcomas (in males), old; only 18 tumors were found in males thae age or less

f e breasnt (females) , and vascular tumors  and 19 tumors in females. The principal tumors found

wes (both sexes). Other wumors occurred  before 18 months were adenomas of lung, lympho-
sarcomas, and carcinomas of the breass (table 1).
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% Mol 102 Pomalee
e or cogan (tuseer) Totai tumere Tumero ot 18 me Towd sumere Tumere ¢ Bme,
! Number Average Number Agm (me) Nember Aversge Number Mn(n’
oge (we) age (me)
|
i n.s 2 %18 N » 2.6 4 16, 17,14, 18
$ ns — — L] 4 | ie
] i7.9 s 11, 14, 18, 16, 17 18 9.8 [ ] e 13 14,17( 18
¢ 20.7 2 14,16 " 8.8 3 [ %)
2 20 1 ¢ ] 3 .y 1 i3
v -— ] — - -— ] -
7 2.6 1 1?7 [} ¢ - -
| 0.3 -— -— 1 3 | } 3 4
% 2% - - — - - -, J
[ ] b} 2 14, 16 1 111 [} 1{) Y
1 -, - - - - =
- - - ‘ - ¢ 17.8 3 12,13, 18 |
- - - -_ 1 n - -
3 4.7 - - L} N - - 3
. n — — - — — P
1 x - -— - - - - 1
1 3 - - 1 24 - - 3
2 16 1 9 - -— - - )
- - - 2 . 23 - - .
-— . - — 1 p - - — )
-— - — 3 2.7 - - :
- - - 1 25 - - :
_— — -— 1 2 — - -
- - - 2 n - - 1
- — - 1 25 -— — 4
- - - 1 2 bt —~ :
— —_ - 1 2 - _
- —_ —_ - 3 2 - -
Tubsler adenoma............. 1] 23 — — -_ - — —_
Bladdaer
Transitionsl cell carcinomas. . . . H = - -— — — — —_
Splem
M ................. 2 20 1 18 2 n.s - - .
Sebacoous edenoms. .. ........ 1 ] 1 8 - -— - — %
Temis .
ﬁtl_uu.itialed!m.- e 1 - - — - - - -
AJRMOMWS. .o o e eviaccnnaaa — - - — 1 3 -— —
Gastrecatestinal tract . .
1 of unde-
L7 7T N -~ - - — 1 2n — -—
Tortals. .ocecocncnncnnea. T - 16 — ] - i® —_
= The clesmd of lymph was mads enewrhog W Cese (7). No blssd vomre were siade sad e & of myviowd tonh was baond sa histopacheledy

.h-.bf-..di--n-.'n--.m-lwl hem ool

No unusual types of tumors were found, but 3 require
omment. The | wansitional cell carcinoma of the blad-
ier occurred in a 22-moath-old male, which also had 2
sladder calculus over | cm in diameter (fg. 1). Bladder
aleuli have been implicated in the pathogenesis of
hese lesions (9). .

Two males /24 and 25 months old) and | female (25
nouths old) showed polyploid hyperplssia of the mu-
os2 of the gastric fundus, with on of axyfical
{ands through the muscularis mucosa (fig. 2). In 3
sore males (average age, 24.7 months) and 4 females
wverage age, 24 months), atypical glands extended

showed severe cystic ia and occasionally adedl
-.myosislntheZ(e:,aEPl(g.aAdZSmths”oﬂ) ,

fomaios (T3%); emise hadt aqual sumbare of A sad B cype.

\

through the serosal layer of the stomach. The latter 71
sions were clamified as adenocarcinomas by the critegll
of Rowlate (9).

In the older females, the endumetrium frequentl

which histelogically dysplastic glands extended throulll
the serosa, the lesion was clamified as adenocarcinofll
sﬁg. 5). One adencaczathoma of the uterus was 3

Tumors occurred in 54% of the toual crops!
males and in 75% of the females (table 2). Multiplef
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« tantiol wembor of mice 2 oll grouge wee 38,

.« + were found in 14 and 21% of the males and fe
atais respectively. Excepe for two males, 17 and 18
months old and two females, 13 and 16 moanths old, all
instances of multiple tumors occurred in mice over 20
months of age. Some neoplasms occurred as part of a
multiple tumor syndrome more often than might be ex-
pected by chance. Thus 5 of the 7 fibrosarcomas, 5 of
the 7 adenocarcinomas of the stomach, 6 of the 8 hepa-
romas, 3 of the 3 tumors of the endometrium, and $ of
the 4 tumors of the myometrium were associated with
Athes neo) In contrast, only 19 of the 56 lung tu-
and 13 of the 49 lymphomas or leukemias were
ol with other tumcrs. However, the number of
nuce with multiple tumors was too small 1o permit final
conclusions. An unusual association between lung tu-
mors and malignan: lymphomas was reposted in other
laboratories (10). In our material this association oc-
curred in 7 mice, about the number expected by chance.
When tumor incidence was calculated for the 6 indi-
vidual groups of mice, considerable variation between
the small groups was noted (table 2). Thus the percent-
4 tumor-bearing males varied from 21 10 72%. mul-
:wmors in males from 0 to 33%, lung tumors from
s 147, and hepatomas from 0 to 17%.
Amyioidoss
The most common abnormal finding in these animals,
aside irom neoplasms, was amyloid. The identity of this
;ulmance was confirmed by Congo red suaiming and
rirefringence with polarized light (/7). Amyloid was
found in 56 males (the sh& nsomhs old) and 54
‘errales (the youngest, 12 months old). Most instances
“nloid occurred after 18 months in 44 of 56 males
+1ui 43 off54 females. The sites are listed in table 3.
 Renal amyloidosis was sometimes associated with pap-
illary necrosis, mild hydronephrosis, and distention of -
the bladder (12). In 11 males and 11 females, severe
amyloidosis was the only pathologic finding and ap-
peared to have been the cause of death. Abnormalities
associated with amyloid are shown in table 4.

Cardiovasculer Dlsssse

\natomically demonstrable cardiovascular disesse,

womparatively rare in these animals, is summarized in
table 5.

Adrenel Glands

In 1ddition to the frequent deposition of amyloid and
Tare benign tumors, the adrenal glands often exhibited

-

Tasta 1 Distribusion of amvpioid in CDR-1 HeM/ICR wmce.

! 3 Males 34 Females  {
Site

Number Percemt Number Percent
Kidaey. ............ “ 73 46 83

Small memmtine........ 29 St = 2"
Liver ... ....... 2 » 11 2

Totis. e oecaanene 2 ¥ - -

Ovary...coc........ - - 18 B,
13 34 22 41

Spiees. O 7B

|}

Somech. ........... 12 . 9 v
Lung.ocoeeecnnnn... 4 ? 1 2
Peritonsci fas. ... .. - - ] 9
L4172 R, -— - 2 4
Lymphacde........ 1 2 -— -

fibrous ths of capsular cells into the cortex.
This lesion may be the {orerunner of hormone-setreting
adrenal in some strains of mice and has been
designated A-cell hyperplasia (13). It occurred in 18%
of the males and 56% of the females.

Repreductive Grgane

In males, active togenesis was the rule, even in
the oldest mice. Only | mouse (20 months old) showed
o2l cubular atrophy. Two mice had focal wbular
atrophy, 3 had Leydig cell hyperplasia, and 3 had
blocked ducts with small spermatoceles: 11 had calcifica-
tion of scattered tubules. In 2 mice, cells of the rete tes-

tis were h lastic: in 1 mouse, the seminal vesicles
were extzemely dilated.
' Tanee 4.—Abnermalities associated with amyioidssis in
CD®-1 Habd /ICR mice
' 58 Males 54 Females
Abmormakities
Number Pereent Number Percent
Neoplesma. . ........ 28 - 50 38 0
Ch:uej’nrmidl- [ ] 1l 4 7
{f-u periearditis. . . H 2 ! :
Acute snd chronic o ! ;
eystitia. . c.ooe.... - -
Retroperitoneal
A ‘h=. ..... eann 1 2 - -
cute chrosic %
prostatitia. .o 1 2 - 253
§od necrosis, liver. . i 2 — -
o pethalogic .
dingmosis. ... it 20 11 0

e $ 5. n

e gy 4
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Tante 3 —Cerdissasculer disense in CDB-1 Nall/IC Rmise

. 9 Mulve 103 Fermales
Site s reion
1 Number Age Number Age

(me) (/)

21¢, 28, 2 1, 2¢
28,28

22 - -

2% - -

18, 21 -

N -— —

24 - -

— 2 20, 24

- H b2 ]

& Ammaated onth loswe smroue carvnems of the beveat

In contrast, most of the changes in older females sug-
gested repiuductive senescence. Follicular development
was swen in only 16 mice. actual ova in 8. Ouly 9 mice
(less than | year old) had corpora lutez present. in 48
mice, the bulk of the ovary was replaced by a large, sim-
ple. serous cyst. The endometrium in mice with cystic
ovaries was characieristically stimulated, and 2 diagnosis
of cystic endometrial hyperplasia was made in 39. Three
had severe hyvdrouterus. In only 2 mice was the endome-
trium atrophic—in both, the ovaries were totally re
placed by leukemic or lymphomatous infiltrate.

The body weights of our CD®.1 HaM/ICR mice are
ir: the same range as those CD®.1 HaM/ICR mice bred
in Schroeder's laboratory (#) and are somewhat higher
than those of an outhred Swiss stock maintained at the
Eppley Institute (19). Neither laboratory observed the

" marked sex differential seen by us.

Our survival figures are also in the same range as
Schroeder's for CD®.{ HaM/ICR mice, ie., 509, mor-
tality in males at approximately 14 and 17 months of
age 'n 2 male control groups and at 17 and 21 months
in females (¥) The normal lifespan of this stock is too
short to make it suitable for use in a2 24-month feeding
study. In the t study, as in Schroeder's, 2 litde
over 20% of mice were lost through autolysis, whereas a
10% loss was ed from Yale University in labora.
tory-bred CD®.1 HaM/ICR mice (2). Housing condi-
tions, such as the weekly cage changing. could not ex-
plain the early deaths of these animals, because, in
another gxperiment, at the time (76 wk) when half the
females were dead, we recorded 907 survivers in 200
(BALB/c x A/])F, (CAF,} {emale mice kept under simi-
lar conditions: this has been our experience with several
ather studies involving CAF, and other mice. Fighting
among males had no effect, since sex difference was not
significant in mortality rates.

There seems little doubt that the tumor incidenge in
the present Swiss sublines is lower than that of the ini-
tial animals. in which Lynch found 4% luang tumors,
15% mammary tumors, and.1% leukemias in mice sur-
viving over ¢ months, and 70~80% lung tumors in ani-
mals living to 18 months (1).

Que figures for the total tumor incidence in CD®.)
HaM/ICR mice (54% in males, 75% in females) are
somewhat higher taan those reported by some other

@

i

workers [16.3-26.8%, boh sexes (5): 13.8%, both dexe
(2) ] However, mowt of the tumors we found in thelgus
trointestinal wract, adrenal ghndg.m and reproductive or
ns were not apperent. These tiswer o
El'vays smionmzim':y by some of the cther
tories (5). The umor specrrum and incidence ( i
our mice are similar 1o those reported for outbred Swig
mice mainwined eclsewhere (10, 14-16), although om
Swiss subline (Wisconsin) has a much higher inc:

of leukemia (17). It is pomible that the prasence of car
cinogenic aniline derivatives in the same room may haw
influenced the wmor m of the controls. is i
unlikely, since the tumors induced in the experimental

mice of our study by such compounds occurred with
much higher doses than the contrels could posuibly ha
received through airborne contaminstion. and the na
ture of the induced tumors was different from thelspo
taneous types, comsisting mostly of hepatomas and
hemangiosarcomas, and occu much earlier § thas
spontaneous neoplasms.) |

Two findings in ocur study have tical importanc
for future work in carcinogenetis. First, the. many spon;
taneous tumon found in our mice made the detection ¢
weak carcinogens dificult in 2 2.year experiment. Ho
ever, since most taneous tumeors occurved after 18
months, this might have been obviated by
shorter experimental time. Second. the variabilicy o
wmor incidence within the initial 25-mouse contrg
groups sugpests the need lor larger samples. :

Qur incidence of approximately 50% amyloidosis in}
CD®f HaM/ICR mice was higher than the 307
ported by Schroeder (f) and the 8.6% reported by An
derson (I8). The lack of a sex difference and the o
rence of severe amyloidosis in many mice without otheq]
disease favor a gemetic origin for the amvigid (79
rather than an environmenial basis for the disease (20
It is known. however, that Swiss mice are easily suscept

te 10 the induction of experimental secedary amviol]
dosis (I7). Amyloidosis obviously must be considered]
when one uses these mice in long-term work, since ig
probably shortened the average lifespan of our anima

In a previous report on these-micc (2). neither amy;
loidusis nor the presence of spontancous cardiovasculag
disease was mentioned. However, in a recent publication
on various strains of mice, Akamatsu and Barton (21)
reported that this disease varied {rom 0 10 197 in col
trol males and from 0 to 39, in females. In some straing
the incidence was appreciably higher in 3-methyicho
lanthrene-treated animals than in controls, which indj
cated an association hetween treatment and the i
Since amvyloidesis and the presence of tumors can be if¢
threatening, the occurrence of this disease should be
ported, since it influences the life expectancy of the ant
mals.

The incidence of spontaneous cardiovascular di
in our mice is much lower .han the 44% reported if
old males of a specific pathogen-free outbred 21bing
stock maintained at the Imperial Chemical Indusirid
laboratories in England (22). This type of degeneratiod
presented no problems in our experiments. The hype
plastic endometrium and myometrial changes seen i
our old fernales suggest that this mouse stock might b
useful in the investigation of spontaneous 6du:n
pathology. 3= étg' '

It cannot be empiasized (oo strongly that this repa
reflects only the present situation, and that similariv _
beled mice from the same source are capable of differes

A”Ml-'
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behavior in a different environment at 3 different time.
sfiohibock and van Ebbenhorst-Tengbergen's work (27)
on the instability of characteristics in inbred strains of
mice has led them to the conclusion that “Genetic
changes in inbred strains cannot be prevented. Environ-
mental changes may also occur over the years. The prac
ucal consequences of che instability of characteristics in
inhred wrains is that control experiments mus always
v, ue with the same inbred generation at the same

e’
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Page is not included in this copy.

Pages& throughm are not included.

The material not included contains the following type of
~information: :

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
_____ A draft product label. |
The product confidential statement of formula.
Information about a pending registration action.
::;ZTFIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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' REVIEWER

i '3 UNITED STATES ENVIROMMENTAL PROTECTION AGENCY
\ g WASHINGTON, D.C. zu,o

005205

SPFCe OF
SEATICIORS AND TOXRIC SLABTYANCES

Subject: Ames/Salmonella Mutagenicity Assay on or]Metabolites
Sutmitted by Mcnsanto 11/25/85. t 260510.
Caswell ¢ 11

Fm: Mim w. Mimo mono "-._~g;- - Motwwirous - -3 - - i
Mission Support Staff S
Toxicology Branch/HED

To: Robert Taylor, PM #2S -
Registration Division

and
Vicki C. Walters
PM Team #25
Registration Division

Through: Reto Engler, Ph. D., Chief | /]
Mission Support Staff Ae”
Toxicology Branch/HED "
and

“hendore 4. Farber, Ph. D., Chief
Toxicology Branch/HED

Action Requested: .

Morsanto is requesting review cof the final reports of Ames/Salmonella
mutagenicity assays with seven synthesized alachlor metabolites and with
bile and urine from alachlor treated wag-avans; rats.

Conclusions:

1. Five synthesized metabolites of alachlor, N-(methoxymethyl)-2-(methyl-
sulfonyl)=-2*, 6'-diethylacetarilide, N-methoxymethyl)-2-(methylthioc)-2',
6'-diethylacetanilide, N-(methoxymethyl)-2-(methylsulfinyl)-2', €'~
diethylacetanilide, 2-(methylsulfinyl)-2°, 6'-diethy1aeetanilide and 2-
(methylsulfonyl)-2', 6'-diethylacetanilide, were tested in the Ames/Salronella
nutagemcxty assay. None of the five tested were mutagemc toward Salmonella
typtimuriun strains TA 98 and TA 100. 263

2. Alachlcr metabolite, N-2-ethyl-6-(1-hydroxyethyl)-phenyl-2-(methylsulfonyl)

ot
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acetanide, vas mutagenic toward TA 100 both in the presence and absence

of metabolic activation. Alachior metabolite, N-2-ethyl-6-(1-acetoxyethyl)-
phenyl-2-(methylsulfonyl)acetamide, was weakly mutagenic voward TA 100 in
the presence of metabolic activation. Keither metabolite was mutagenic
toward TA 98.

3. Urine from slachlor-treated rats producod a wesk mutagenic response in
TA 98 without metabolic activation but with beta-glucuronidase and in TA
1537 in the presance of both metabolic activation and beta-glucuronidase.
In TA 100, this reviewer questions whether a positive response with

‘wine from alachlor-treated rats wasn't masked due to histidine and other
nutrients present in control (corn oil) urime. This is especially evident
whea the assay is zun in the presence of both $-9 and beta-glucuronidase.
[The authors claim histidine and other mutrients are resporsible. for ths
sutagenic respense in poch urine from alachlor and corn oil-treated rats).

Should the registrant want to pursve this further in light of the discussion
above, this reviewer suggests that urine be concentrated and/or put through
a colum such as XAD-2 to remove histidine (Yamasaki and Ames. PNAS 74:
3555-3%59, 1977) pricr to being tested. Such testing could”clarify the
weak mutagenic responses seen in this study.

4. Bile from alachlor-treated rats did not induce a mutagenic response
toward Salmonella strains TA 98, TAIO0CQ, TA 1535 and TA 1S37.

Classification: The studies discussed under Conclusions #1 and 2 above
are incomplets in that only Salmonella strains TA 98 and 100 were used.

Az a minimm, in addition to TA 98 and TA 100, strains TA 1535 and TA 1537
shauld be routinely used in the Ames Salmonella assay. Otherwise these
assays were adequately perfcrmed. The assays run with urine from alachlor-
treated rats were inconclusive (see Conclusion 43 above). The assays
using bile from alachlor-treated racs are acceptable.
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' MEMORANDUM
7o Michael McDavit, PM 461

Soecial Review 3rancn
Registration Division (TS-767C)

From: Judith W, Hauswirth, Ph.D. — & Htadcircsh B/27/36
Mission Support Stat"f P

Toxicology Branch
Hazard Evaluation Otvision (TS-769C)

Thru: Th M. Farber, Ph D., Chief
e To::::;:gy Br:nc:r ¢ Wt% % 3/3’/3 0

Hazard Evaluation Division {75-769C)

and

Rets Engler, Ph. D, Chief '-—_' , / / .
Mission Support Staff ety LA
Toxizology Branch v

I

Hazard Evaluation Division (TS-763C)
Subject: ‘donsanto's Rebutzal to the Alachlor PD-!
iction Requasted:

eview 3f Monsanto's rebuttal to the alachlaer 20-1, This memorandum addressas
the following sections of Monsanto's rebuttal:

1. Section [I. Hazard and Risk Evaiuation ,
2. Section X. Appendix A, Rebuttal of the Presumpticn of Human Cancer Risk.
(Part 1 through Part 4 and Part 6, including exhibits a-g.

Appéndix 2 (Toxicity of Alternatives to Alacnlor - Analysis of Available
Information) will be addressed in a ‘orthcoming memorandum from Toxicolegy 3ranch,

Monsanta Comment:

o 371

The [ZPAT conclysion that alachlor is oncsgenic in mice s not supporzadle.

3% asponse:

The 13jor 243573 “Ir 'fonsant3’s 4 jument ‘s the nign sgontaceous ~ita f Tung
camors 0 JJ-T g2, They ~aly Jimapily 3 %eq ‘inaeap rs eafamsacac -3 :jqpne-
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. 7. domourger, et 31, 3ging Changes in 2)- {aM/ICR Mice eareq ndger tandara
.aoeratary Sangitions. J. Vatl, Cancer Inst. 3371):37-43, 1975:

2. S. 92, Sher, et 31, Spontaneous Tumars ‘n Control Fl44 and Charles River-Cd
ats and CharTes River CD-1 3nd B6CIHF1 Mice. Toxicalogy LetZers 11:103-
113, 1982, . '

The Nomourger data an lung tumors are given far (32 famale CD-1 mice at
different ages, 3t an average of 22.5 months “or adenomas and 22.1 menths far
adenocarcinomas and at 18 months, From the data given, the difference between
lung tumor incidence at 22 months and 13 wonths is quite striking., At an age of
22 months, 24 lung adenomas were reported as compared to only 4 adenomas at 13
months and for adenocarcinomas eight versus one, respectively. It is not clear
from the report if data is reported for 102 mice at both time perfods.

The Sher paper gives tumar incidence data for 1240 femsle CO-1 mice. According to
the table in the paper the length of the studies «as from 81 to 105 weeks, There
were 23 groups of mice. The percentage incidence of adenomas ranged from 0-41%
and of adenocarcinomas 0-122. The average incidence was 143 for adenomas and 3%
for adenocarcinomas. ‘

In considering Monsanto's argument, Toxicology Branch also had avaflable historical
control data on this strain of mouse from the conducting contract laboratory
(8io/dynamics). Data on the incidence of alveclogenic carcinomas and adenomas

in female CD-1 mice were available on six studies with each study having two
control groups. The average length of these studies was 24 months. the incidence
of carcinomas was 70/69C or 10.1% and of adenomas 60/630 or 8.5%; the combined
incidence was 130/590 or 18.7%. A comparison o' this data with that obtained in
the “tonsanto alachlar oncogenicity study in CD-1 mice is found in the following
table.

Lung Tumors {females only)

adenomas carsinomas . combined
Alacnlor Stuay
Josa Group
contral 2/50 (4%2) 1/50 (2%} 3/50 g&:}
1ow 4/50 (8%) , 1750 (2%) 5/50 {10%)
aid 7/50 (13%) 1759 (2%) 8/50 (16%)
nign 10/50 (20%) 1750 (29) 11780 (22%)
3io/dynamics
Coqtra! Data 80/630 (8.6%) 70/630 (10.1%) 130/690 {18.7%
. ) v - 1’70
Rance Q0 - 8,4% J - 18% 2 - 23% it

The Tyxcalogy 3rianch agrees that the contral ~ate for lung tumors "1 tne 37 acnizre
$Tady 31Dpears 9w w~hien compared %3 the contampariry nristorical zontry’ ati “rom
T Intract faporatary; howewer, histarzal zanteal 1an3 ~as supoliag on 37 7casg

ANTIN 42”8 I3nducted e I oivarige af 3 wentns ‘onger chan the ilacniar stucy.

Sne 3F 0nsSant’s Jwn ~afacancas<’Shae o 3] Sde ahgye’ Sodioglag Smac toaca o
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Syrtnermore, in the Monsanto study there #as an ‘ncreased incidenca »f lung p<Q.IT°
sumars 'n alacalar <reated female nica iac dteg or were killes in extremis
during che 3tuay.

Lung Tumors in

Female Mice that Length of Time
Jled in extremis on Study {mos.)
Cantral 3730 -
Low 1717 17
wid 3727 17, 17, 18
Hign 7/3% 13, 14, 1§, 17, 17, 17, 13

The XTP (Ad Hoc Report, August 17, 1984) states that "primary reliance snould de
placed on the comparison of treated animals with caoncurrent, randomizeq congrols
for evaluation of commonly occurring tumors”. They further state that “for
example, the low rate in control animals could be due to a shift in the genetic
makeup of the source animals or a change in diet that applied just as well to
treated as to control animals. It is precisely because of such uyncertainties
that one uses a randomized design and places greatest weight on the comparison
with concurrent randomized control®.

Toxicology Branch cannot accept Monsanto's contention that alachlor is not
oncogenic to female CD-1 mice for the reasons cited in the above discussion. The
fact remains that (1) there was a statistically significant increase in the
incidence of lung tumors in alachior treated female mice (p<0.05) along with an
increase in the number of lung tumors in female mice killed in extremis (p<0.01)
and (2) the incidence of lung tumors in the high dose female mice was sligntly
abave <he average historical control rate from the conducting laboratory ang was
barely within the historical control range, lespite the differences in the lengths
of the studies ( alachlor st.dy, 18 ronths versus an average of 24 months for the
contemporary studies).

Monsanty Comment:
There is substantial evidence that alachlor is not genotoxic ar mutagenic.
274 rasponse: t

The results of mutagenicity testing conducted on aiachior and found to be acceptable
by the Toxicology 3ranch are summarized in the following table.

. 273

Test Result Comments

Amas assay negative a positive ~esponse was saen it
: . 3300 ic/plata ¥4 TA 338 Iyt tne
r35000Sa #as 10t regeatse “ar
:3nsacutve 10sas. ’
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N v1vo Jone Marrow Cromosome negative 40 strictural or wmerical
chromosomal 10errations
{n viva - in vitro hepatocyte nosittve positive at nignest cosa
DRA repair assay tested (1.09/kg), “weakly
' genctoxic" i

DNA damage in B. subtilis Ma5 negative 1id not cause DNA damage
and H17 {20-20,000 ug/plate’

The follaowing assays were requested in the Registration Standard ang are still
outstanding :

1. In vitro cytogenetic damage: both chromosomal aberration and SCE (in CHO
celTs or human. lymphacytes or other rodent/human cell lines/strains test;
and -

2. Dominant lethal test in rats or mice.

The package of mutagenicity assays requested by the agency i's not yet complete;
however, the available data indictes that alachler, itself, is not mutagenic but
is "weakly genotoxic® in an in vivo - in vitro hepatocyte OMA repair assay.

A metabolite of alachlor, N-[2-ethyl-6-(1-hydroxyethyl)-phenyl]-N-(methoxymethy!)-
2-(methylsulfonyl)acetamide, found in rat urine, was tasted in the Ames saimonella
assay and found to be positiva both with and without metabolic activation,

Monsanto Comment:

fumerqus studies demonstrate that alachior does not produce mutagenic responses,
thereby providing supportive evidence that alachlicer is not a human carzinogen.

2324 Response:

The Toxicology 3ranch cannot concur with this statement and cites the Report of tne
NTP Ad Hoc Panel on Chemical Carcinogerasis Testng and Evaluation, lugust i/,
- T38% 'n suoport of their opinian:

.o .s0ec3use of the limitations of <he present jattery {for axample,
ralative inapility to detect non-initiating/non-mutagenic carcinodens,
the fact that it is not «nown which endpoint(s) are critical in
carcinogenesis, etc.), 3 lack of positive results, by itself, could
not justify a conclusion tnat a positive animal test was a “false
positive." Therefore, for purposes of interpreting animal data,
negative short term test 3data do not by themselves provide a dasis

for discaunting pocitive results from animal diocassays. 3s [ARC

nas already done for purposas 3f classifying a chemical ragarding
carzinogenicity whare animal data were limited, short term test
Josizives zan Se regarded as suopors far a conclusion of sotential
“uman Ziarcinggenicity Sasec an 2axpe~imental 2atia, However, 3 20sit va
S13ass5av z3Innot de favattiataeg r Iiscaunted dy 1egative saort tamm
1373 1.0ne,

™~
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Monsanta Lomment:

The -~esuls af the rat test 20 70C sugGest tuman Jnclgenic 2ffecis secauss the -~at
is not an appropriate nodei For man in che zise of aiacalor.

Summay of Monsanto's argument %0 support their conclusion:

1. The rat is not an appropriate retabolic model for man in the case of alacnlor.
The monkey would be 3 datier model.

2. The MTD was axceeded at the dosage level of alachlor that induced stomach and
thyroid tumors, leaving only nasal turbinate tumors induced at lower dosage
levels of alachler.

3. The other tumor type possibly induced by alachior at the highest dose
tested was neurcepithelioma in brain, Evidence now suggests that these tumors
#ere actually extensions of nasal turbinate adenocarcinomas. .

4, Alachlor induces tumors only in one strain of rats. The induction of nasal
turbinate tumors in Long-Evans rats 1s species specific and, therefore, has
no relevance to man.

5. A study of the mortality records of workers who manufacture alachlor
indicates that there was ng association between cancer deaths and the
manyfacture of alachlor.

EPA Response:
On point #1:

The following differences in the metabolism of alachlor in the Sprague-Dawley
rat and the monkay can be noted f~om studies submitted by Monsanto:

1. numpber of identifiable urinary metabolites: five in the monkey versus 14 in
rat;

2. ratio of urinary to fecal recovered radioactivity: rat 1:1, monkey 6-10:1.
Monsanto claims that tnis difference is due to the different molacular .
weight threshclds for biliary excretiva in rats and monkeys (325+50 versus
475+50, respectively);

3. only two metabolites were common tJ both rat and monkey urine (two
mercapturate conjugates): t

i. sulfate conjugaton and side chain hydraxylation were not metabolic aathways

identified for alachlor in the monkey (urine only); and

. the half.life of elimination in the rat is 8.2 to 10.6 hours for the firs:

Jhase and 5 to 16 aays for the second phase, while the half-life in the 273
nonkey was calculated to be approximately S hours {cansidering both the
first and second phases of elimination).

"= 173e¢Q 3172ing studies with alachlar, submitZed by Monsanta in their rabtuttal
J-sim%3 sMSL-2498 and #3105 reviewed in the Review section, pp. 10-15, of this
-a"3z.m e “3l'owing was reported:

3 : :razza~ 3mount of ldC-alachlaor 2quivalents (alachlaor + wetabolites) ara

“Tw=I c: -3t vemoglodin as Zomparad L mouse, monkay and “uman: aing

c= = zra3fareattai’y “yrms 2 glutatnxone uQﬂJUQd:e in the red 3'god

e wmm.,v mamsa: rad e iman b e efeee -

AN
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4hile the “ieicology 3ranch wouid 32723inly agree that Shace ire 1if%2reaces in
tte netioalisa 3f aiacilo dy =3t ang nonxkay, tne Qata tnat tney 1ave sJOmities
33 ate 20 10¢ anvingiagly cuopors <ne ~est If Ileir irgument,

Althougn the threshold nolecular weignt for diliary excretion in numan has 10t

Jeen adequately determined, it {s estimated to be approximately 300 wnicnh is closer
$3 the monkey (475) than the rat (325) (J. R, Gillette, in Orug Metabolisa for
¥icrobe to Man. 0. V. Parke and R. L. Smith, ads. Taylor and Trancis Lid. Landon,
1977. P, 149), [t should e noted, nowever, in man that 15% of a given dose of
indomethacin (molecular wefght = 353), 152 3f a2 jiven dose of diazepam {maiacular
seight = 28S) and 23-10% of a given dose of practolol (molecilar weignt = 26d)

were exc eted in the oile (Jouglas £. Rollins in Pharmacoxinetic 3asis for Jrug
Treatment. edited by L. A, Benet, et al, Raven %ress, N.Y. 1984, pp. 77-78).
Molecular weight plays a role in bTTiary excretion but other factors alsd influence
it.

Although the jhesuys monkey is a good metadolic mode! for man far a serigs of
arylacatic acids, amphetamine and isoniazid for sxample, the rat is a better

model for man for oxisurn and 2-acetamidofluorene and as good as the Rhesus mankay
for hydratropic acid and diphenylacetic acid (R. L. Smith and J. Caldwell in Drug
Metabolism from Microbe to Man, D. V. Parke and R, smith, eds. Taylor and Francis
Ltd. London, 1977 p. 149). Furthermore, the rates of elimination of drugs are
generally lower in man than in experimental animals including the monkey {see 0.
S. Davies in Drug Metabolism from Microbes to Man. D. V. Parke and R. L. Ssith,
eds. Taylor ard Francis Ltd. London, 1977. pp. 357-368).

- In addition, alachlor metadolism in monkeys and man may be different: the
identification of metabolites in the urine of monkeys indicated that only
metabolites which contained the DEA moiety were present, while in the human
diomonitoring studies, metabolites which contained the HEEA moiety were also
presant in urine at a level that required attention (i.2., DEA:HEEA was generally
4:1 byt in one individual it was 1:2). Hence, the monkey may not be the best
maodel far man and all available data from other 2nimal species should be conside~2a
for extrapolation to man, The DEA and HEEA moietiaes refer to the following

stryctures:
\ \>-cuo
—_—

-NH Ty <NH
N\ /" \ /7 f

<

DEA AEEA

The Slood binding studies submitted by Monsanto in their rebuttal are cerzainly
interesting but do nct give any insight into the mechanism of cancer induction by
alachlor in the Long-Evans rat. B8y their own admission, and the Toxicaology 3ranch
concurs, the taxicological significance of these studies is aot «ngwn,

Yonsanta 2lsg zites the rasults 3f “our other studies ta sucport their argument AR
snat %ne mcaxkay s 2 Settar model for man than tie ~ii. Thesa i1clude:

‘. Alachior dmaradhikiasrics 1ac Yarannlicm e sha Csas T

cans Yaae
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2. In itro Vetaociisam 3f aiacrior Jy .iver ana (iarey -{omogenatas
3. Alacalor Mvetapaiisam in 2Je1 Mice
f 4. Animal ‘éhole-Body Autoradiography Studies.

Oily summaries 3f these studies were submitied in the redbuttal and, therefore, it
is impossible at this time to adequately evaluate Monsanta's comclusions that

were 5ased on the data generated. Monsanty claims that full reporss af these
s2udias «i11 Ye submitted by May 1986. Zacn of these studies is driafly giscusses
on dage of tnis memorandum.

&n point #2:
|

The Toxicology Branch would agree that the MTD was exceeded at the highest dose
(126 mg /kg/day) of alachlor in the Long-Evans rat; however, nasal turtinate tumors
were induced at lower levels of alachior and one mixed carcinoma-sarcoma stomach
tusor was induced in a male rat of the 42 mg/kg/day dosage level. The one
stomach tumor at this lower level is considered alachlor related because of its
unusual etiology. - -

Monsanto's argument that nasal turdinate tumors induced by alachlor is species
specific since no neoplasic lesions were seen in a one year desgle dog study (even
though nasal and stomach tumors can be induced in the dog) cannot de accepted by
the Toxicolagy Branch., To make such a conclusion from a dog study of such short

~ duration is not scientifically sound.

The argument that nasal turbinate tusors were not induced in the CD-1 mouse also
camnot be accepted since it is quite common for a chemical carcinogen to induce
tumors 3¢ diffarent sites in different rodent species. 0Oata from the entire NTP
carcinogenesis testing program supports this conclusion.

On Pgoint #3:

Monsanto submitted an addendum to the special chronic feeding study (MSL-3492). in
Lang-Evans rits that contains a reevaluation of the Yrain tumors (neyroepitheliomas)
seen in %ais study. The only level of alachlor administered in the feed was

equivaleat to 126 mg/kg/day. Three drain tumors were reportad, 2wg in female )
rats and une in males., Reevaiuation, aczording to the report, indicatad that {
these tumors were extensions of nasal adenccarcinomas and not brain tumors. '
However, several discrepencies between the original report of this s*udy and the
addendum need %0 be resolved prior to accepting the conclusion reached in the
dddendum, that alachlor does not induce neurcepitheliomas.

. Jn 2oint 44:

The Toxicology Branch cannot agree %hat alachler ciauses tumors in only sne st-~3i1 2f

rats. Alacnlor has only Yeen tested for ancagenicity in one strain of rats and we

masataia that alacior 1s 1150 ancacenic in famala 23-1 mice (see the 2isc:ssén

af Tne agyse stuay an po. 1.3 of 2h¥s temorandum). 277
[

In 3qiat 25
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b3 ) alJcnlar anc sancar eacas s not sufficient to concluae =hat tnere is ‘10
3ss0ciation Jetween j@iths ‘rom cancer ana t1e manufacture of alacarior® or tha
dlacal'ss is not 3 numan carcinogen. Jeatn recoras an alacnlor workers, wnich
~were used by VMonsantg to reach their conclusion, are not 3lways reliacie for
determining the underlying cause of death. Frequently only the {amediate cause
of death is given, Only a weli-designed entdemiclogy study om alachlor workers
could |generace the information necessary =0 méke sucn 3 decisiom,

Conclusion:

Afser considering donsanto's reputtal to the ?J-1, Toxicology Brancnh still
conﬂ{“.mes that alacnlor is prodbanle human carcinogen.
i

|
i

L1 g

73
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Agoendix A 2art § Sxnibit a.

This r | rt containg a summary of a study entitled “"Alachler Pharmacokinetics and
Mezabolfism in the Lang-Evans Rat“, The full study report has not been submitled.
Toxtcology cannot comment on the adegquacy of tnis study without a fuyll ~eport.
Since caronic toxicity/oncogenicity studies were conducted in the Long-Zvans rat,
suomission of this report could de important in the interpretatisn of the resul’s
of tnese long term stuates.

Core Ci&ssification° Invalid - summary report without adequate identification of
the test material. This classification may be changed
upon submission and review of the final report.

Appendix A Part 6 Exhibit b,

This robort contains a summary of a study entitied “In Vitro Metabolism of Alachlor
by Liver and Kidney Homogenates”. The full study repert has not teen submitted.
From the results of the study the following was concluded by Monsanto:

The results from in vitrc incubations with liver and kidney
preparations from rats, mice, and monkeys showed that alachlor
can be metadbalized by GST and cyt P-450 enzywmes in 211 three
species. In general, monkeys showed less enzymatic activity
toward alachlor than rats and mice. The glutathione conjugate
was further metabolized by enzymes which revedled distinctive
differences detween rats and monkeys. Prior alachlor
administration is expected to have inductive effects on the
activities of key liver enzymes responsible for its degradation.

Without the full report Toxicology cannot assess the adequacy of this study or
comment an Monsants's concluysions,

Cora Classification: I[nvalid - summary report without adequate identification
aof the tast matarial. This classification nay de
changed upon submission and review of the final report.

Appendix A Part 6 Exnibit c¢.

This report contains a summary of a study entitled “Alachlor Metabalism in (D!
Mica®., The full study report has not been submitted. Toxicology cannot comment
on tne adequacy of :nis study without a full report. Since an oncogenicity
study was conducted the C)-1 mouse, submission of this report could be important
in the interpretation of tne results of this long term study in relation to
Monsanto's rebuttal acsition,

-\.l

Monsanto cancluded <nat 2 Jata “from this mcuse study revealed ripid ang
axtensive metabolisa 3f 3 achlor and excretion arimarily in the feces., The +:gner
arspartion 2f fa2cai =etacciitas ana ine ‘ack af significant Slood jinaing 1% €%arag
nar<eqly “rom ~esyits #1071 Ihe Jorague-lawley rat, The 1aif-iife ®ar al*ﬂfﬂa"on
NF 3l 3eqiAp £91 vyt teai wneiad 4as ~al=1l31238 *a sa aaneAwimarais ana 130t
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f The test netartal. This classification may de crangeq
| 4000 syomission and review of ne ‘inai ~esorz.
1

Apoendix A Part § Exnibit d.

cantains a summiry of a study entitled “Animal Whole-Body Autoradicgraony
Studies”. The full study regort has not 5een sutaitlted. Toxicalogy cannot cosment

on the adequacy of this stuay wizhgut 3 fill resort. Freom the results of tne

study Monsanto claims tnat the most radfoaciivity was found in the nasal turdinates of
rats, less! in tnose of micu and ngne in the nasal turtinates of monkeys.

Core CTasswfication- Invalid - summary report without adequate identification
‘ of the tast matarial. This classification may be changed
upon submission and review of the final report.

Agpendfx A Part § Exhibit a.

Study Title: A Mechanistic Study of the Interaction of Ajachlor with Blood.
Part I. Distribution of Alachlor in Blood Components after Oral
and Dermal Ogsing in the Rat.

Conducted 8y: Monsanto Company
Environmental Health Laberatory

Report No.: MSL-4498

Job/Project No.: 330179/MSL-84-020
Study Jdate: January 29, 1985
Authors: 4. P. Rigley and J. darren

2yraose Af Study: Accarding to the repart, the purpose was as foilows:

. To provide a time course profile of the distribution of
alacalor or its wetapolites detween plasma and cellular
companents of the dlooa f3llowing oral and dermal
adgministration. Jther argans and tissues will not be
axamined:

2. To determine the nature of the macromolecules in the bdlood
associated with alachlor and/oe its metabolites;

3. To fractionate the macromolecules in the blood associated
with 2lacnlor residues and determine the active regions of
interaction; and

4. To characterize, and to the extent possible, identify and
Juantify significant netiapolites associated with
macromolecular components in the blood. -

tasz “atariai: -3 ang 137 'apeiles  acalsr. lacalor was uniformally abe!’es
'q lne 1neny1 <1ag 1nd_~as =nr'c1ea aizh 13C at c1e 2.2 zarnon
3T e Tave’ f -0l "acnior was 3t least 98% gure, ttemiyo
ina -acwac'em"* '3. -=7-373¢n19r #as 2t ‘east 38% oura2 Inemiiy

Ing N 10@’ “ac 17i1cnig” +a3 jreatar S=an IRY yyra,
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“Materials and Meznods: See Appendix A,
Animais: m‘\le. Long-Evans rats [7-10 weeks ola)
Groups of An‘tmls:

\

i

~ Sp. Act.  Uaosa of
(anlwgle Alachlor

No. of Rats Rt. of Admin, (mg/kg)
6rp. 1 | 3 single, oral™ 1.2619 7.33
Grp. 2° 3 single, orsl 0.04173 755
Grp. 3 5 single, oral 1.2090 T.44
Grp. 4 5 single, oral 0.04159 780
Grp. § 5 single, dermal 1.2852 8,041
Grp. 6 5 single, dermal  0.08122 as2?
Grp. 7 6 10 daily, oral 0.02172 219

o

preIi-fnary study groups only to develop techniques
"*by gavage

1equinlent 20 0.32 mg per cml skin

2equivalent to 32.6 mg per cal skin

“Tallection of 3lgod and Urine:

Zollection Time After Josing (hr.)

rine Feces” 8100d
arp,. 1,2 6,12,24,48 §,12,24,48 1,3,6,2¢4,43
Grp. 3-6 24|‘8’72 2‘,48'72 l,s.z‘.‘a.72

Gro. 7 24 hr intervals 24 nr intervals 24 hpr intervals

"Altnougn fecal samples were taken, they were not analyzed for radicactivity
in this study.
-- 281

Yehicla: 2aral - carn oil '
dermal - Lasso BC formulaticn without alachlor

Results: The fallowing taple summarizes Ihe data obtained at tarminal sacrifica.
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g Alacnlor Zguivaleats
|

He I ' 3 ] 3 5 ?
Rayte of Adnt‘n. aral oral darmal dermal orsl ,
Dose (mg/kg) , .4 780 3.08 852 10 x 219
anole dloed gpp-)- 1.39 178 0.93 39.3 231
3l00d plasmalppm)l 9.135 19.3 0.236 14.3 13.5
3l00d cells ‘ppm)l 5.61 631 2.7% 203 354
% Jesa in umg 3.1 3.2 .18 5.31 311.3
g3z, 3 dose'in

8lood ; 1.20 ~ 1.44 0.68 0.42 N

0 correct for | ersnt dosigc evels given, apm values were div
actual tndividual animal dose (mg/kg b.wt.)
2assuming 6.7% of the final body weignt is blaod.

by the

Overall the amount of alachlor equivalents (alachlor plus metadolites) found was
lass for whole Blood, Dlood plasma, bload cells and urine obtained from dermally
treated rats as compared to orally treated rats. The one exception is the level
of alachlor equivalents found in blood plasma for Groups 3 and § (0.135, oral low
dose versus 0.236, dermal low dose).

The values obtained for the uptake and elimination of alachlor equivalents aver
time was plotted for each group. These figures, as presented dy Nonsanto, can be
found in Appendix B.

Conclusions: The results of this study indicate that alachlor is absorbed wmore
rapidly into the circulatory system orally than it is dermally.

Toré Classification: Supplementary. This study was not required for the
registration/continued registration of alachlor as outlined
in “Guidance for the Regist-ation of Pesticide Praducts
Containing Alachlor as tae Active Ingredient” E.P.A., .
0.P.P., November 20, 1984 and, since human dermal
absorption, i.2. diomonitaring, data on alachlor is
available, is of questionable value in supporting onsanto's
rebuttal to the PD-1,

Appendix A Part § Exhibit f,

Study Title: A Mechanistic Study of Interaction of 1lachlor with Bloed.
Part [1. <Characterization of Alachlor Residues Associated
with Blood after Jral Administratiorn and [n Vitro Interspecies
of Alachlor Interaction witn 3lood.

Conducted 3v: Monsanto {ompany . ?.3"
ng P -

Regor: Yo.: MSL-4105

J0D.2~3;ect No.: 324



007697

} -1
!
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]
dutrer: <. 5. Angerson

2urpose of Stuay: {c:orﬂing t0 tne report the purpcse of the study was as follows:
.« 10 provide a Sime course profile of alacnior afscribution
detween Slcod plasma ana callular Components after oral
ang dermal aaministration of alacnlee;
2. To dezermine :he nature of the macromolecules associated
1 w«ith alacnlor and/or i:s metaoolites:
'3, To fracticnate the macromolecule assaciated with alachlae
4 and determine the active regions of interacion;
‘4, To cmaracterize, and to the extent possibie, identify,
i and gquantify, significant metabolites associated with
macromolecular components;
5. To conduct in vitro fncubations of alachlor and rat
5lood. The distribution between plasma and cellular
, components will be determined and, {f feasible, alachlor
. residues associated with macromolecular components will
be characterized and compared with results from in vivo
: studies; and
6. To conduct an interspecies comparison of blood binding
with alachlor in vitro.

Materials and Methads: The same rats (Grps. 1-7) used in Part [ of this study
were also used for this part of the study. The Materials
and Methods Section for this study is similar to that of
Par: [ (see Appendix 1). Additional methods used in this
part can he found in Appendix C.

esuits:

1. The values obtained for the uptake and elimination of alachlor equivalents
calacnlon plus its metabolites) over time was plotted for 2ach group. These
figures, as aresented by Monsanto, can de found in Appendaix 3 (they ~ere also
included in Part [ of this study). The tignest level of alacnlor equivalents was
found in red dlood calls followed by dlood plasma and finally whole blood.
Appraximately equivalent doses of alachlor were absorded more rapidly arally than
germally into the circulatory system,

2. The majority of the radiocactivity in red blood cells was “jund to be associatea
#ith the soluble hemoglobin fraction {see Appendix 0, Figure 9). Hemoglosin was
fractionated into its alpha- and beta-subunits., The majority of the radiocaczivi<y
#3as found associatead with the heta-subunit. The report states that this result
"is not surprising since it has previously bSeen raported that a reactive cysteine

r2sicdue 1s located in the 125 pnsition of Zhe beti-subunit 3f rat nemoglopin® 283

"Hugnes. 2t al. 3iochem, J. 139: 51, 1981) and =ne sponsar susoects an 1'acilar-
tysteire Tinkage as depictaa in Figure 3 ‘Appenaix 0.

1. Tryosin g1izest an 3and t-eatment <ita anev 1icke! 2 zesuifurizat-on =any'ssc
43S 1521 :3 ~2'eiase jcuna ~a@inagiivity “ram tne jratain f Semoglonin 3f ~ats

N

< -y -



007699

i » -138 .
Jeiow. i
| 3 2
J=C g H | ] g-CH g
A3C-d-CHy  C-CHy C-Ci3 N LlHy
N/ \ 7/ \/
h | y h
N I~
koS = C
I ‘ R ¢ ¢ v
A fourth metabolite -3: also identified whose structure was thought to be:
|
0
b

H4C0-CH c-C
3€ {/"3

O

t

P

A ring hydroxylated metabolite of alachlor was not identified in a Sprague-Dawley
metabolism study nor in three different Rhesus monkey metadolisa studies (three
routes of administration, I.M., [.Y. and dermal).

The predominate metabolite isolated was IV. The ratio of [I:IIT:IV:V was
L3 B H

3. wnen l4C-alachlor was incubated with whole blood, the isolated hemaglobin
contained 93.81% of the radicactivity. The only metabolite isolated after trypsin
digestion and Raney nickel reduction was metabolite [l as shown above.

dhen the incubation was carricd ocut in the presence of iodoacetamide, a reagent

which reacts with sulfhydryl groups, very little binding of l4C.alachlor to

hemoglobin took place. The report states that this ic “fyurther evidence for the
' involvement of a cysteine residue in alachlor-hemoglabin interaction®.

Comparable results were obtained using red blocd cells instead of whole blood in
the incubation, There was little difference found when using either Sprague-Dawley
or Lang-Evans rats.

5. The differences in binding of l3C-alachlor equivalents to hlood components
was detesmined for humans, monkeys, rats and sice. These results are found i1
the following taole. ' o

~ 284
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Alacalar Squivalents

s m——. —

3'00a Frac2ion e Vouse Vonkey Human
. Incubation Time (hes,)
0.5 ‘2‘ 0.5 ] 0.8 2¢ 0.5 26
_ L ] of 14¢ activity

Plasma . 21.29 19.35 66.30 83.32 56.50 45.50 62.?9 60.34
HYexare extract » '

of plasma .1 .14 1.49 0.38 43.70 1.80 5.92 2.61
Saline washes 10.78 l\?.? 26.60 23.36 30.50 28.40 8.0 20.34
qel. hemoglotie ! |

fractfon 88.67 55.29 4,67 15.93 3.40 19.%0 2.69 15.80

Cellular pellet  8.95 ?.34 0.44 1.51 1.00 4.60 0.59 2.31

The greatest amount of radicactivity wis, by far, associated with rat soluble
hemoglobin fraction., Mouse, monkey ani human soluble hemoglobin fraction contained
comparabie levels of radfocactivity which increased with time (0.5 hour values
versys 24 hour values). When the soluble hemoglodin fraction was further
fractionated with trichloroacetic (TCA) acid treatment, 35T of the radfvactivity
remained in the supernatant and 65% in the protein precipitate. The radiocactivity
in the soluble fraction by comparison of HPLC retentfon times was identified

as an alachlor-glutathione conjugate, the structoun of which is shown below.

T o] NN/H\/\{QD’“
Il N i
| e NNS\A( 1
/bﬂ C WA

Vi
In the rat, essentially no radioactivity was found in the TCA supernatant.

Conclusions:

1. Several metabolites of alachlor bind to the beta-subunit of rat hemoglobin, 283
possidly through a reaction with cysteine on the subunit (structures [I-V as

shown above).

2. A greatar amount of !4C-alachlor equivaleats is Jound t3 rat hemoglobin as

compared tJ mouse, monkey and human.

3. Alacqlor forms 3 jiutithrione canjugata in tne ~2q 1lgod :calls of mousa, wcncay
ind 1uman ‘metapoiita 'l is snowd 3idove’,
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3. The toxicalogical 319n1f1c34c: of thesa results is not <nown Dy Nonsanto's
awn 3cmission and, cnerefcre, the ~esiits a3 not supgors tnetr contention thac
the rat is not 3 jooa moage! for man in the case of alacalor taxicity/oncogenicicy.

i
Core Classification: Supp!emnnﬁary. This was a resecrch project designed to
answer questions concerning the Dinding of alachlor to Slood components. [ was not
designed to fulfill any requireAnnts for registration/continued registration of
alachlor,

Apoendix A Part 6 exhibit g,

Penetration Studtes.

[

Study Title: The Metabolites %f Alachlor in Monkey Urine Obtained from Jermal

Report Mo.: MSL-3386
Job/Project No.: 7824
Study ODate: February, 1984

bThis study has been previously submitted (1/5/82) and reviewed in a Toxicology
memorandum dated 10/18/85. The reviewer's conclusions were as follows:

*In this study three major metabolites were identified in monkey's urine: two
mercapturic acid conjugates and one conjugate of thiocacetic acid. The three
metabolites were zlearly identified as DEA derivatives, and they apparently were
detected at a similar ratic in both urine samples collected from the intramuscular
‘test and the dermal test. The averiage total percentages of these metabolites

{three monkeys in each test) are 69.87 + 4.30% and §1.70 + 1.55% in the intramus-ular
and dermal test, respectively.

It is not clear if these percentages refer to the Tevel of radicactivity in the
analyzed urine samples or refer to the total amount of the dose recovered in
urine (71.3% and 15.6% of the administered dosages in the intrasuscular study and
the dermal study, reSpectively). In the adsence of this information, iz is not
possible to verify these findings.

Although this reviewer agrees with the registrant that the major metabolites in

the monkey's urine in both the intramuscular test and the dermal test are conjugates
of metabolites which contain the JEA moiety, several issues presented in the
discusston section of this review compromisae the quantitative data obtained from
this study. This study -:mains classed as Core Suoplementary (pilnt study)”.

O
- | 286
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Page is not included in this copy.

Pages m through‘& are not included.

The material not included contains the following type of
~information: -

Identity of product inert ingredients.
- Identity of product impurities.

____ Description of the product manufacturing process.
" Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Informétion about a pending registration action.
1 FIFRA registration data.

The document is a duplicate of page(s) ..

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




Newspaper Clipping

An7ca0q



< 2109 007695

\

2T A~
MA ie ,89

NOTE TO: Addressees

RE: Additionay/ Alar/Pobd Safety Information

Attached are the latest pieces of information on the
) Alar/food safety issue. ?hey are 1) a joint EPA, FDA, USDA
| press release, and 2) an "Update on Alar on Apples”, from the
Pood and'Nutrition Service, USDA. Copies of these documents
are being sent to ASTHO, NASDA, AAPCO, SFIREG, State Extension

Pesticide Coordinators, and EPA Regional Division Directors

St

S:eve Johnson

and Branch Chiefs.

Attachments
Addressees:

Doug Campt

CPP Division Directors .
Bill Jordan .

Reto Engler |

Judith Bauswirth

Edward Zagler

walt waldrop

Patricia Roberts

Richard Levy

Robert Tomerlin
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EPA PRESS OFFICE ooz om3

Umted Statss Office of
- - £ a Pro v Pubhc aligws {A-1Q7)
Agency Washington 0C 20460

SEPA  Environmental News

.
!
i
H

FOR RELEASYK: IMURSDAY, MARCH 16, 1989

" The fnllo~in§ statement is heing issued jointly dy
the thres federal ayencies noted beluw.
i

Dr. btrank E. Young
commissionur [_'E
Food and Drug Administration
| ST AVAILABLE copy
] De. .John Mocre
Acting LDeputy Administzatog
Environmental Protection Agency

Jchn Bode
Assistant Secrctary for Food and Consumer Services
J.8. Department uf Agriculture

“In the last few wecks there has been & growing
purlic controversy over the potential harmful effects
of A chemigal called Alar, which is used Ly apple
SJrowurs to retain the crispness of theilr fruit as it
JIJes LN market. 1t 315 used primarily in the yrowing
uthﬁélxuxous. staymen, and Mclntosh apples.

"The federal government bLelieves tLhat it is safe
for: Amerticans to eat apples, and the responsible
federal agencies are working together tc treassure %he
public of this fact.

“Recently, the Natural Rescurces letense Council
{NRDC) has claimed that children face a massive pubdlic
health problem from pesticide residues i1n food. Data
uged by NRUC, which claims cancer risks from Alar
are 100 times higher than the Environmental Protection
Agency (EPA) estimates, were rejected in 1985 by an
independent scientific advisory board created by
Congress. Alar has been used for decades in appie
growing, and it:has been the subject of many studies
on poussible harmful side effects. 307

H=39 (more)
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“A recent progresn repust un preliminacry results from anm ongoing
study shows that a breakdown product of Alar caused certain xinds of
tumors 1n miCe. Based on this repurt., LPA has begun the process to
phase-out Alar in apple growing if{ the final data, which will be
independently reviewed, demynstrate a neea for cancellation. Cancel-
lation could then aoccur by Juiy 1990. CPA believes the gotential
risk from Alar is not of sufficient certainty and maganitude tu require
immediata suspension of the use uf thiy chemical. EPA and others have
pointed to lack of scientific validity in the suggestion by the NRDC
that the risk is much greater than has bLueen stated by EPA. The Food
and Drug Administration (FDA) of the Departnent of Health and Human
Services, the agency responsiible for aonitcring pesticide residues in
food, has found either nc residues or residues that are far below EPA's
tolerance. DBoth FDA and FPA believe that Alar use over this interim
period is safe and does not pose a health risk to the American public.
Avallable data show overwhelmingly that apples carry very small amounts
of Alar. In add:ition its use has decreased dramatically uver the past
several years: estimates nxé that 95 perceunt of the apple crop was not
created in 1988. .

"1t should also be noted that risk cstimates for Alar and other
pesticides based On unimal testiny are rough and are not precise
predictions of human disease. BSecause of conservative assumptions
used by LPA, actual risks may be lower or even zero.

“The FDA, EPA and the U.S. Department of Agriculture believe thece
is not an i1mminent hazard poused to children in the consumption oi
apoles at this time, despite claims to the contrary.

“Therefrcre, the federyl yovernwment encovurayes scnoul systems and
others responsible for the diets of children to continue to satve
apples and other nutritious truit to American children.

“This 1s an issue that will continue to be monitcred clousely by
the responsible federal agencies that have acted 1n the past to cancel
pesticide uses which puse 3 cancer risk.” ,

Far more 1nformation contact al meier at -02-382-9474.
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Updats on Alar ou Apples ‘

Ragional Adniniscrasors
12 Regliens

This is to provide you with tha latise {afsrmation svailsdle to us on
the issuas raised Yy the ¥atural Rsicurcas Defesse Counecil (MROC) and
the recs3t Medis aczeczcijn regardisg the-treacdent of apples with the
chezical daminozide (trade ma3e Alar). This supplemencs {aforaatics
slready providad ysur Prograza Directors 4ad Pudlic Izforzacicu S2aff.

Apples ars s surzitious focd; thers (s 80 Tesson to etap eazlag apples
oy apple products. While the Governmen: csnuet 8ssuls $hat any food s
absolutely free of =isk, on ths bdasis of curzsat infovmacion we deliave
apples to be safe. We do Bot advocate ths removal of applas or apple
praducts {rcm scheool lusch menus. ‘

¥e Bave consulted vizh appropriate officisls £{a tha Yood and Srug
Adzi=decracion (YDA} asd the Iavircuseatsl Procsction Agency (ZPA).
A8 you kacw, IFA ia tesponmaible f3r decerzining whaether chamicass lixs
Alaz 223 be legslly used and {n vhat ameuats.

E?A has indicactad that the NRIC sssertios “sericusly aisleads the pubdlic.”
I2A also (ndicaced "NRDC's estizates of risdk posed 5y passicide residues
13 food ars far out of lime with exiscing dats.”

Plesse pass this information om t0 your Stats sgenciss ixmedistaly so
thas they css be as rsspousive as possible to questions s=d concerns
zaised by local scheol districts and others. 1Ia additiecn, $tats sgsnctiss
should de¢ d{rected to provide tha {nforaatiecn to their lseal schosl
districes. | ‘

A 1,
a.f'asn/im | [ BEST AVAILABLE £977 |
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‘ November 235, 1987 PESTICIDE & TOXIC CHEMICAL NEWS

In a first public notice of a delisting petition file@ in June by A.L. Laboratories,
‘ EPA said bacitracin is one of 40 it is proposing for deletion from the list (See
Nov. 12, 1986, Page 3).

Setting a comment deadline of Jan. 7, EPA said: "Evaluation of readily available
literature indicates that although bacitracin may induce two types of adverse
health effects, the likelilood of any such effects resulting from an exposure to a
release of bacitracin intoithe environment is extremely remote."

=
REVIEW BOARD URGES AGRICULTURE CANADA TO REINSTATE ALACHLOR

Restoration of alachlor's fegistraﬁon has been recommended to Canada's Agricul-
ture Minister, John Wise, by the Alachlor Review Board (See Oct. 14, Page 2).

The recommendation added that the board “recognizes that there may be some
potential risk associated with the use of both alachlor and metolachlor. Accord-
ingly, the board also n?ommends the following:
‘

"1. As potential substitutes for alachlor and metolachlor are evaluated for regis-
tration purposes, they should be carefully compared with alachlior and metol-
chlor. The registrations of alachlor and metolachlor should then be reviewed
to ascertain if they remain acceptable in light of the potential availability of a

i substitute which may not be an animal carcinogen.

g "2. In any event, the entire toxicological data base for chloracetanilide herbi-
‘ cidas should be reviewed within five years to determine whether continued regis-
tration of alachlor and metolachlor is acceptable in light of any new toxicological
| information on this class of compounds that may be available at that time.

' "3. The registration of alachlor and metolachlor should be reviewed annually
within the above five-year period, if any relevant new information becowes avail-
able.

“4. Application rates should be examined with the aim of lowering the recom-
mended application rates while maintaining adequate weed control, particularly on
highly permeable soils and near surface water.

"5. The dé?ielopment of improved methods for formulating and packaging ala-
chlor and metolachlor products, in order to minimize applicator exposure, should

be encoumgedl.

"6. Applicator safety programs should be conducted each spring to provide
farmers with instruction in the proper use of chlorscetanilide products, including
container disposal and the use of protective clothing."

- ——— - — - -

The board's recommendations were based on the following eight conclusions:

"1. Alachlor is an animal carcinogen and should be considered to be a potemial"
human carcinogen for regulatory purposes.

"2. The primary substitute for alachlor, metolachlor, is also an animal carcino-
gen and should be conzidered to be a potential human carcmogen for regulatory

purposes.
we 310
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|

"3. There is no valid scientific basis for concluding that either of the two
chemicals, alachlor or metclachlor, is a more potent carcinogen, in rats or in
humans, than the other. '

"4. Alachlor and metolachlor are the only two chloracetanilide herbicides regis-
tered for use on corn and sdybeen crops in Canada. The continued availability
of at least one member of this class of herbicides is essential if corn and soy-
bean ;tairgduction in Canada is to remain economically viable and internationally
competitive.

"5. if either alachlor or met‘olachlor is removed from the market, relatively
minor aggregate economic impacts will result from the near monopoly situation.
Adverse economic effects to particular farmers, in particular circumstances, how-
ever, may be significant.

"8. Reasonable worst case estimates of appiicator exposure are 1,000 to 10,000
times lower (three to four orders of magnitude) than the lowest dose at which a
tumour was observed in one;long-term rat feeding trial. In this situation, the

board considers that this is 'a reasonable margin of safety.

"7. Reasonable worst case estimates of potential public exposure through drink-
ing water are lower than applicator exposure estimates. In this situation, the
board considers that this is a reasonable margin of safety.

"8. Estimates of applicator é.nd public exposure to metolachior are similar and st
least as high as estimates of exposure to alachlor, using similar assumptions.”

The five-member board was chaired by B. Barry Shapiro, a former Senior Judge
of the District Court of Ontario.

The report noted that Health and Welfare Canada identified alachior risks and
that officiais in Agriculture Canada had the responsibility of "advising the Minis-
ter as to whether these identified risks were acceptable. This involved the dual
function of identifying the benefits of having alachlor remain on the market and
balancing the benefits and the risks to determine acceptability. Agriculture
Canada officials also had the responsibility of communicating both the identified
benefits and the risks ... and the results of the balancing exercise to the Minis-
ter for his ultimate decision.™ It continued:

"As far as could be determined by the board, these functions of
Agriculture Canada were not carried out, or at least were not
documented, 'with the same degree of comprehensive effort that
had been exhibited by Health and Welfare. The evaluation of the
benefits associated with alachlor use was based on the assumption
that metolachlor was a safer alternative and did not, in the
board's view, adequately convey to the Minister the extent of the
benefits associated with having alachlor on the market.

"Perhaps more importantly, Agriculture Canada officials appear to

have accepted from the outset that the matter would be deter-

mined by the recommendation from Health and Welfare Canada.

There is no evidence that anyone at Agriculture Canada ever .- 311
objected to Health and Welfare officials reaching the conclusion

that the risk was unacceptable. In several documents Hesith and

Welfare officials drew conclusions about agronomic issues that

should have been the preserve of Agriculture Canada.... It

-«
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sppears that Agriculture Canada adopted too passive a posture in
the decision-making process."

The report concluded that data were insufficient to determine whether alachior or
metolachlor was a more potent carcinogen in rats or humans and that if exposure
patterns of the two pesubides are similar, "the risk to humans should be consid-
ered similar.” ,

It further concluded thae both public and applicator exposure to metolachlor is at
least as high if not higher than alachlor.

According to the report, "If alachlor and metolachlor are both removed from the
Canadian market, the likely outcome would be serious adverse impacts on domes-
tic corn and soybean production. These gsectors generated over $684 million in

farm receipts in 1986." !

In its findings, the board stated, "At the present time there is no scientifically
established way to extrapolate the relative carcinogenic potential of two or more
compounds to humans from animal data. Thus, while it is known that both ala-
chlor and metolachlor induce cancer in rats, it is not possible to infer their
relative potencies in huhans. The board considers that there is presently no
valid scientific basis for concluding that either alachlor or metolachlor is safer
than the other, from a human perspective."

The board further found, "Cancelling its registration has eliminated exposure to 1
alachlor. However, it has resulted in a substantial increase in the use of meto-
lachior, the primary substitute. Since there is no basis for assuming that meto-
lachlor is safer, and because exposure patterns are at least comparsble, it can-
not be concluded that the cancellation of alachlor has improved public safety."

FOOD EXECUTIVE URGES INDUSTRY TO HELP MEDIA UNDERSTAND ISSUES

Declaring that "issues relating to pesticides are increasingly driven by the media
rather than sound science,"” a high-ranking Quaker Oats Company executive
called on the food industry to help the media understand and report on scientific
issues "better than they have in the past, particularly with reporting of risk
assessment calculations.™

Luther C. McKinney, Senior Vice-President, Law and Corporate Affairs, for the
Chicago-based corporation, was the opening speaker Nov. 17 at a conference on
pesticide reguylation sponsored by the Forum on Pesticide Residues, which is
supported by|27 trade associations. The two-day conference was held in Wash-
ington, D.C. (See Oct. 21, Page 25).

"1t is not in the public interest to create unwarranted cancer fears," McKinney
said, "with reports on assessments that are so conservative as to have only a
remote chance of representing a true risk."

He added, "The controversy caused last May by the National Academy of
Sciences' (NAS) report on pesticide regulation points out the need to recognize
the public tendency to misinterpret worse-case risk estimates. [ agree with Dr.
Sanford Miller's (former FDA official) comment after the NAS report was
released. He said, as you'll recall, that it is 'scientifically immoral' to report
risk assessments without taking steps to insure they're correctly understood,"”
(See July 29, Page 10, and Oct. 21, Page 8).

, 312
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